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Consult Contents“ for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 

students; to specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of Agricul- 
ture policies, benefits of this program are available to all, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was performed in the period 1969 to 1977. 
Soil names and descriptions were approved in 1977. Unless otherwise indicat- 
ed, statements in this publication refer to conditions in the survey area in 1977. 
This survey was made cooperatively by the Soil Conservation Service, the 
Bureau of Indian Affairs, and the North Dakota Agricultural Experiment Station. 
It is part of the technical assistance furnished to the North Central Soil Conser- 
vation District. Financial assistance was provided by the Benson County Board 
of Commissioners. 

Soit maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 
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Foreword 


This soil survey contains information that can be used in land-planning pro- 
grams in Benson County Area, North Dakota. It contains predictions of soil be- 
havior for selected land uses. The survey also highlights limitations and hazards 
inherent in the soil, improvements needed to overcome the limitations, and the 
impact of selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, stu- 
dents, and specialists in recreation, wildlife management, waste disposal, and 
pollution control can use the survey to help them understand, protect, and en- 
hance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground instal- 
lations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 
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Benson County Area is in the north-central part of 
North Dakota, Minnewaukan, the county seat, has a pop- 
ulation of 496. The survey area has a total area of 
867,644 acres or 1,356 square miles. 

The survey area is in the Central Lowland Province 
and is along the eastern edge of the Williston Basin. It is 
in the physiographic unit known as the drift prairie and in 
the drainage basin of the Red River of the North. The 
surface water which does not flow into the Hudson Bay 
by way of the Sheyenne River and Red River of the 
North flows into the closed basin of the Devils Lake 
chain. 

Most of the soils in the survey area formed in glacial 
till, glacial outwash, or glacial lake sediment. The major 
part of the area is gently rolling glacial till plains. The 
sandy and gravelly outwash sediment is associated with 
Martin, Heimdal, McHenry, and North Viking end mor- 
aines. These end moraines are mainly undulating to hilly 
glacial till. The sediment associated with glacial Devils 
Lake in the eastern part of the survey area is nearly level 
clayey lacustrine and sandy beach material. The sedi- 
ment associated with glacial Lake Souris in the north- 
western corner of the survey area is sandy. Some recent 
alluvial sediment is in the Sheyenne River Valley and 
glacial outwash channels. 


General nature of the county 


This part of the publication provides general informa- 
tion on the settlement, climate, natural resources, and 
farming of Benson County Area. 


Settlement 


Prior to any permanent settlement in Benson County, 
Sioux Indians inhabited the area around Devils Lake. 
Their livelihood depended mostly on hunting, fishing, and 
the abundance of wild fruit and berries. In the late 
1700's and early 1800's fur traders occasionally ven- 
tured into the area. Shortly after the War of 1812, Cap- 
tain Duncan Graham, (5) a fur trader, made temporary 
residence in a wooded area of the west side of Devils 
Lake. The area, a remnant of an island when the lake 
was much larger, was later named Grahams Island in his 
honor. Captain Graham lived on the island a few years 
then went back to his home in Prairie du Chien, Wiscon- 
sin. 

The fur trade began to decline in the mid-1800's after 
the smallpox epidemic greatly reduced the Indian popula- 
tion. Red River Metis and gold seekers crossing the 
plains greatly reduced the amount of game. The fur trade 
came to a close after the wars in the 1860's and the 
confinement of the Indians to reservation life (7). 

In 1867, General A.H. Terry established Ft. Totten on 
the reservation on the south shore of Devils Lake (6). Ft. 
Totten was one of a series of outposts for the protection 
of an overland route from southern Minnesota to western 
Montana. Many Sioux Indians gathered on the reserva- 
tion, and in 1874 the Gray Nuns of Montreal started a 
school and mission for them. The fort was largely self- 
sufficient at that time, because the railroad had not yet 
reached that far west. 

Ft. Totten was a convenient base for early settlers in 
the area. The first permanent settlement in Benson 
County was at Grahams Island. The early settlers, mostly 
of Scottish and Irish descent, favored this wooded area 
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because it was similar to their former homes in the east. 
By 1883, Grahams Island was permanently settled. 

With the coming of the railroad in the 1880's and early 
1890's, migrants from Minnesota, Wisconsin, and lowa, 
as well as immigrants from northern Europe, came by 
the hundreds. Land was obtained from the railroad and 
from the government through the Homestead and 
Timber Culture Act. This settlement began around 
Minnewaukan and Oberon and by 1898 spread to the 
western part of the county around Esmond. By the early 
1900's, the county was nearly permanently settled. 

Benson County was organized on June 4, 1894. The 
name is derived from B. W. Benson, who, in 1884, was a 
member of the Dakota Territory legislature from Barnes 
County. Minnewaukan was established as the county 
seat. 

The 1970 population figures for the four largest towns 
in Benson County were 708 for Maddock, 626 for Leeds, 
496 for Minnewaukan, and 416 for Esmond. The popula- 
tion of Benson County in 1900 was 8,220 and in 1920 
was 13,095. Population decreased in the late 1920's and 
1930's because of depression and drought. By 1970, the 
population was 8,245 (4). 


Climate 


Data in this section were prepared by the National Climatic Center, 
Asheville, North Carolina. 


In summer, Benson County has frequent spells of hot 
weather and occasional cool days. It is very cold in 
winter, when Arctic air frequently surges over the county. 
Most precipitation falls during the warm period and is 
heaviest late in spring and early in summer. Winter 
snowfall is normally not too heavy and is blown into 
drifts so that much of the ground is free of snow. 

Table 1 gives data on temperature and precipitation 
for the survey area, as recorded at Leeds, North Dakota, 
for the period 1951 to 1974. Table 2 shows probable 
dates for the first freeze in fall and the last freeze in 
spring. Table 3 provides data on length of the growing 
season. 

In winter, the average temperature is 8 degrees F, and 
the average daily minimum is -2 degrees F. The lowest 
temperature, -41 degrees F., was recorded at Leeds on 
January 26, 1954. In summer, the average temperature 
is 66 degrees F., and the average daily maximum is 80 
degrees F. The highest temperature, 104 degrees F., 
was recorded on July 28, 1959. 

Growing degree days, shown in table 1, are equivalent 
to "heat units.” Beginning in spring, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds a base temperature of 40 degrees F. 
The normal monthly accumulation is used to schedule 
single or successive plantings of a crop between the last 
freeze in spring and the first freeze in fall. 


SOIL SURVEY 


Of the total annual precipitation, 13 inches, or 72 per- 
cent, usually falls during the period from April through 
September, which includes the growing season for most 
crops. Two years in 10, the April to September rainfall is 
less than 11 inches. The heaviest 1-day rainfall during 
the period of record was 2.82 inches at Leeds on April 
24, 1953. About 25 thunderstorms occur each year, 20 
of which are in summer. 

The average seasonal snowfall is 37 inches. The 
greatest snow depth at any one time during the period of 
record was 33 inches. On the average, at least 1 inch of 
snow is on the ground for 44 days of the year, but the 
number of days varies greatly from year to year. 

The average relative humidity in midafternoon is about 
60 percent, at dawn it is about 81 percent, and at night 
in all seasons it is higher. The percentage of possible 
sunshine is 70 percent in summer and 50 percent in 
winter. The prevailing wind direction is from the south- 
west. In April, the average windspeed is highest at 12 
miles per hour. 

Several times each winter storms of snow and high 
wind bring blizzards to the county. During summer thun- 
derstorms, hail occurs in small, scattered areas. 


Natural resources 


Soil is the most important natural resource in the 
survey area. The crops produced and the livestock that 
graze the grassland are marketable products derived 
from ihe soil. 

There is no lignite coal or salt in commercial quantities 
in the Benson County Area. Some wells have been 
drilled, but none at this time have produced commercial 
oil or gas. 

As a result of glaciation, there are areas of sandy and 
gravelly materials favorable for commercial excavation. 
These materials are associated with ice-contact, 
outwash, and terrace deposits. Troublesome points are 
related to poor sorting and high shale content. The qual- 
ity of the deposits is variable, and investigation of each 
deposit helps determine its usefulness for a specific pur- 
pose (3). 

Areas of water more than 40 acres in size make up 
about 2 percent of the survey area. Some of the surface 
water, particularly in the northwestern part, is saline and 
is not used by livestock. Several large underground 
aquifers are in the survey area, one in the southwestern 
part; another extends south from east of Leeds along 
the eastern part of the county and along the southern 
edge of Devils Lake. Another aquifer is in the southeast- 
ern part of the area (3). Most of the ground water- 
bearing material is sand, gravel, gravelly sand, shaly 
gravel, and shale. These aquifers are important to the 
development of irrigation, provided the water is of suit- 
able quality. 
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Farming 


The first settlers who farmed the survey area settled 
around Minnewauken and Oberon. From here the settle- 
ment spread rapidly to the western part of the county. 
The Soil Conservation District, which included parts of 
southern Towner County, was established in 1940. 

The main crop in the survey area is wheat. Flax, 
barley, oats, and alfalfa are other main crops. Flax is 
grown for linseed oil, and straw is an important by-prod- 
uct. Barley is grown for both feed and malting. Oats and 
alfalfa are important feed crops. Sunflowers, are becom- 
ing an increasingly important cash crop. 

in 1970, there were about 935 farms. About 74 per- 
cent of the area, or 646,000 acres, is cropland; 17 per- 
cent, or 146,000 acres, is rangeland and pasture; and 
the remaining 9 percent, or 75,000 acres, is woodland, 
federal non-cropland, and other land. 


How this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the seguehce of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to nation- 
wide uniform procedures. They drew the boundaries of 
the soils on aerial photographs. These photographs 
show trees, buildings, fields, roads, and other details that 
help in drawing boundaries accurately. The soil maps at 
the back of this publication were prepared from aerial 
photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map for 
broad land use planning” and “Soil maps for detailed 
planning.” 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for en- 
gineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those characteris- 
tics may be modified during the survey. Data are assem- 
bled from other sources, such as test results, records, 
field experience, and state and local specialists. For ex- 
ample, data on crop yields under defined management 


are assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unigue natural landscape. Typically, a map 
unit consists of one or more major soils and some minor 
Soils. It is named for the major soils. The soils making up 
one unit can occur in other units but ín a different pat- 
tern. 

The general soil map can be used to compare the 
suìtability of large areas for general land uses. Areas oí 
suìtable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
soils in any one map unìt differ from place to place in 
slope, depth, drainage, and other characteristics that 
affect management. 

As a result of changes in soil series concepts, differing 
soil patterns, and map unit design, some of the bound- 
aries and soil series names on the Benson County Area 
general soil map do not match those on the general soil 
maps of Pierce, Wells, and Eddy Counties. 


Soils formed mainly in glacial till on 
uplands 


The soils of these seven map units are mainly on 
nearly level to hilly ground moraines, but some are on 
very steep end moraines. The soils formed under grass- 
land or forest vegetation (fig. 1). These map units make 
up about 81 percent of the survey area. 


1. Emrick-Heìmdal-Fram 


Deep, nearly level and gently sioping, well drained to 
somewhat poorly drained, medium textured soils formed 
in loam and sandy clay loam glacial till 


These soils are on glacial till plains consisting of 
smooth ground moraines. The areas have several shal- 
low depressions. 

This map unit makes up about 12 percent of the 
survey area. It is about 32 percent Emrick soil, 21 per- 
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Figure 1.—Barnes and Svea soils (foreground) formed under grassland in glovial till; Bottineau and Aastad soils (background) formed under 
forest vegetation in glovial till. 


cent Heimdal soil, 12 percent Fram soil, and 35 percent 
water or soils of minor extent. 

The gently sloping, well drained Heimdal soils are on 
higher elevations. The nearly level, moderately well 
drained Emrick soils are on intermediate areas, in 
swales, and on lower elevations. The nearly level, some- 
what poorly drained Fram soils are on lower elevations, 
on rims of depressions, and on slight rises within areas 
of the Emrick soils (fig. 2). 

The minor soils in this map unit are the Cathay, 
Esmond, Larson, Parnell, and Tonka soils. The well 


drained Esmond soils are on knobs and ridges. The 
poorly drained Tonka soils and very poorly drained Par- 
nell soils are in depressions. The moderately well 
drained Cathay and Larson soils are sodic soils in slight 
depressions in nearly level areas. Parnell ponded soils 
and some areas of water are also in this unit. 

Most of the soils in this unit are used for cropland. The 
Tonka, Parnell, Cathay, Larson, and Parnell ponded soils 
are used for pasture and hay production or wetland wild- 
life habitat. The minor Esmond soils having lesser slopes 
are used for cropland, and those on steeper areas are 
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Figure 2 一 Parent material and position of soils in the Emrick-Heimdal-Fram map unit. 


used for pasture and hayland. 

The main limitations for use of the major soils for 
farming are the hazards of water erosion and soil blow- 
ing. The main limitations for most other uses are the 
seasonal high water table and wetness of the Fram soils 
and the moderate permeability of all the major soils. 

These soils have good potential for cultivated crops, 
range, and windbreaks. The Emrick and Heimdal soils 
have good potential for recreational uses and most resi- 
dential and urban uses and have poor potential for wet- 
land wildlife habitat. The Fram soils have poor potential 
for wetland wildlife habitat and fair potential for recre- 
ational uses and most urban and residential uses. Poten- 
tial for wetland wildlife habitat is good on the Parnell 
ponded, Parnell, and Tonka soils. 


2. Heimdal-Emrick-Esmond 


Deep, nearly level to very steep, well drained and moder- 
ately well drained, medium textured soils formed in loam 
and sandy clay loam glacial till 


These soils are on glacial till plains consisting of 


ground moraines and coulee breaks. These areas have 
some depressions. In places, there are stones on knolls 
and ridges. 

This map unit makes up about 18 percent of the 
survey area. lt is about 30 percent Heimdal soils, 22 
percent Emrick soils, 13 percent Esmond soils, and 35 
percent water or soils of minor extent. 

The nearly level to very steep, well drained Heimdal 
soils are on intermediate areas on side slopes. The 
nearly leve! and moderately sloping, moderately well 
drained Emrick soils are in swales and are lower on side 
slopes. The gently rolling to very steep, well drained 
Esmond soils are on higher elevations of hilltops, knolls, 
and ridges. 

The minor soils in this map unit are the Cathay, Fram, 
Larson, Parnell, Tonka, and Vallers soils. The moderately 
well drained Cathay soils and the moderately well 
drained and somewhat poorly drained Larson soils are 
sodic soils in slight depressions in nearly level areas. 
The poorly drained Tonka soils and very poorly drained 
Parnell soils are in depressions. The somewhat poorly 
drained Fram soils are on rims of depressions and on 


slight rises within areas of the Emrick soils. The poorly 
drained Vallers soils are on rims of depressions and in 
low lying areas between depressions. Also in the unit are 
the Parnell ponded soils and some areas of water. 

Most of the soils in this unit are used for cropland, as 
are the Cathay and Fram soils. The Tonka, Parnell, 
Larson, Vallers, and Parnell ponded soils are used for 
pasture and hay production or wetland wildlife habitat. 
Esmond soils are on higher side slopes and are used for 
pasture and hay. 

The main limitations for use of the major soils for 
farming are the hazards of water erosion and soil blow- 
ing. The main limitation for most other uses is the mod- 
erate permeability of all the major soils. 

These soils have good potential for range, windbreaks, 
most residential and urban uses, and recreational uses. 
The Heimdal and Emrick soils have good potential for 
cultivated crops and poor potential for wetland wildlife 
habitat. The Esmond soils have fair potential for cultivat- 
ed crops and poor potential for wetland wildlife habitat. 
Potential for wetland wildlife habitat is good on the Par- 
nell ponded, Parnell, and Tonka soils. 


3. Emrick-Cathay-Larson 


Deep, nearly level and gently sloping, moderately well 
drained and somewhat poorly drained, medium textured 
soils formed in loam and clay loam glacial till 


These soils are on glacial till plains consisting of slight 
rises and slightly depressed areas of glacial uplands and 
are in basins, coulee bottoms, and drainageways. In 
some places there are depressions and slightly higher 
ground moraine areas. 

This map unit makes up about 2 percent of the survey 
area. It is about 40 percent Emrick soils, 11 percent 
Cathay soils, 10 percent Larson soils, and 39 percent 
water or soils of minor extent. 

The nearly level and gently sloping, moderately well 
drained Emrick soils are on slight rises. The nearly level 
and gently sloping, moderately well drained Cathay soils 
and the nearly level, moderately well drained and some- 
what poorly drained Larson soils are sodic soils and are 
in slight depressions, basins, coulee bottoms, and drain- 
ageways. 

The minor soils in this map unit are the Fram, Hamer- 
ly, Parnell, Tonka, and Vallers soils. The poorly drained 
Tonka ‘soils and very poorly drained Parnell soils are in 
shallow to deep depressions. The somewhat poorly 
drained Fram and Hamerly soils are on the level and 
nearly level lower areas on rims of depressions and on 
slight rises within areas of the Emrick soils. The poorly 
drained Vallers soils are on rims of depressions and in 
low lying areas between depressions. The Hamerly and 
Vallers soils are in small areas underlain by loam and 
clay loam glacial till. 

About half of the soils in this unit are used for crop- 
land, and half are used for pasture, range, and hay. The 
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Fram and Hamerly soils are used for cropland. The Par- 
nell, Tonka, and Vallers soils are used for pasture and 
hay production or wetland wildlife habitat. 

The main limitations for use of the major soils for 
farming are the hazard of water erosion and poor soil 
tilth. The main limitations for most other uses are the 
moderate permeability of the Emrick soils and the slow 
permeability of the Cathay and Larson soils. 

These soils have fair potential for most residential and 
urban uses and very poor potential for wetland wildlife 
habitat. The Emrick soils have good potential for cultivat- 
ed crops, range, windbreaks, and most recreational uses. 
The Cathay soils have fair potential for windbreaks and 
good potential for range, cultivated crops, and for most 
recreational uses. The Larson soils have poor potential 
for cultivated crops and windbreaks and fair potential for 
range and most recreational uses. Potential for wetland 
wildlife habitat is good on the Parnell, Tonka, and Vallers 
soils. 


4. Svea-Barnes-Hamerly 


Deep, nearly level and gently sloping, well drained to 
somewhat poorly drained, medium textured soils formed 
in loam and clay loam glacial till 


These soils are on glacial till plains consisting of 
ground moraines with swells and swales. Several shallow 
depressions are scattered throughout the map unit. 

This map unit makes up about 36 percent of the 
survey area. lt is about 30 percent Svea soils, 20 per- 
cent Barnes soils, 20 percent Hamerly soils, and 30 
percent water or soils of minor extent. 

The nearly level and gently sloping, well drained 
Barnes soils are on higher elevations. The nearly level 
and gently sloping, moderately well drained Svea soils 
are on intermediate areas, in swales, and on lower side 
slopes. The nearly level and gently sloping, somewhat 
poorly drained Hamerly soils are on lower elevations, on 
rims of depressions, and on slight rises within areas of 
the Svea soils (fig. 3). 

The minor soils in this map unit are the Buse, Cavour, 
Cresbard, Parnell, and Tonka soils. The well drained 
Buse soils are on knobs and ridgetops. The moderately 
well drained Cresbard and Cavour soils are sodic soils in 
slight depressions in nearly level areas. The poorly 
drained Tonka soils and very poorly drained Parnell soils 
are in depressions. Parnell ponded soils and some areas 
of water are also in this unit. 

Most areas of these soils are used for cropland, as are 
the Cresbard soils within areas of the Svea soils. The 
Cavour, Cresbard, Tonka, Parnell, and Parnell ponded 
soils are used for pasture and hay production or wetland 
wildlife habitat. 

The main limitations for use of the major soils for 
farming are the hazards of soil blowing and water ero- 
sion. The main limitations for most other uses are the 
seasonal high water table and wetness of the Hamerly 
soils and the moderately slow permeability of al! the 
major soils. 
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Figure 3 一 Parent material and position of soils in the Svea-Barnes-Hamerly map unit. 


These soils have good potential for cultivated crops, 
pasture, range, and windbreaks. The Svea and Barnes 
soils have good potential for most residential, urban, and 
recreational uses and poor potential for wetland wildlife 
habitat. The Hamerly soils have poor potential for wet- 
land wildlife habitat and fair potential for residential, 
urban, and recreational uses. Potential for wetland wild- 
life habitat is good on the Parnell ponded, Parnell, and 
Tonka soils. 


5. Barnes-Buse 


Deep, undulating to hilly, well drained, medium textured 
soils formed in loam glacial till 


These soils are on glacial till moraines with many 
knolls, ridges, and deep depressions. In some places, 
stones are on the knolls and ridges. 

This map unit makes up about 9 percent of the survey 
area. It is about 26 percent Barnes soils, 24 percent 
Buse soils, and 50 percent water or soils of minor extent. 

The undulating and gently rolling, well drained Barnes 
soils are on the side slopes, and the gently rolling and 


hilly, well drained Buse soils are on knolls, ridges, and 
hilltops (fig. 4). 

The minor soils in this map unit are the Hamerly, 
Parnell, Tonka, and Vallers soils. The very poorly drained 
Parnell soils and poorly drained Tonka soils are in deep 
depressions. The somewhat poorly drained Hamerly soils 
and poorly drained Vallers soils are on rims of depres- 
sions and in low lying areas between depressions. Par- 
nell ponded soils and some areas of water are also in 
this unit. 

Most rolling and hilly areas are used for pasture, 
range, and hay. The undulating and gently rolling areas 
are used for cropland, as are the Hamerly soils. The 
Parnell, Tonka, Vallers and Parnell ponded soils are 
used for pasture and hay production or wetland wildlife 
habitat. 

The main limitations for use of the major soils for 
farming are the hazards of soil blowing and water ero- 
sion. The main limitation for most other areas is the 
moderately slow permeability of all the major soils. 

These soils have very poor potential for wetland wild- 


SOIL SURVEY 


Figure 4 一 Parent material and position of soils in the Barnes-Buse map unit. 


life habitat. The Barnes soils have good potential for 
range; fair potential for cultivated crops, windbreaks, and 
most residential and urban uses; and fair to good poten- 
tial for most recreational uses. The Buse soils have fair 
potential for range and poor potential for cultivated 
crops, windbreaks, most recreational uses, and most 
residential and urban uses. Potential for wetland wildlife 
habitat is good on the Parnell ponded, Parnell, Tonka, 
and Vallers soils. 


6. Svea-Grano-Aberdeen 


Deep, level to gently sloping, moderately well drained, 
poorly drained, and very poorly drained, medium textured 
to fine textured soils formed in loam gfacial till and in 
silly clay loam and clay lacustrine sediment 


These soils are on glacial till plains and glacial lake 
plains and are in slight depressions; on gentle rises; on 
broad, gentle swells; and in low lying areas between 
depressions. 

This map unit makes up about 2 percent of the survey 
area. It is about 28 percent Svea soils, 22 percent Grano 
soils, 13 percent Aberdeen soils, and 37 percent water 
or soils of minor extent. 

The gently sloping, moderately well drained Svea soils 
are on gentle rises and higher swells. The level, moder- 
ately well drained Aberdeen soils are sodic soils on the 
gentle swells and in shallow depressions. The level, 
poorly drained and very poorly drained Grano soils are in 
deeper swales and in broad, low lying areas. 

The minor soils in this map unit are the Hamerly, 
Parnell, and Tonka soils. The somewhat poorly drained 
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Hamerly soils are on rims of depressions, in low lying 
areas between depressions, and are slightly below the 
Svea soils. The poorly drained Tonka soils and very 
poorly drained Parnell soils are in deep depressions. 
Parnell ponded soils and some areas of water are also in 
this unit. 

Most areas of these soils are used for cropland as are 
the Hamerly soils, and some are used for hayland and 
pasture. The Parnell, Parnell ponded, and Tonka soils 
are used for pasture and hay production or wetland wild- 
life habitat. 

The main limitations for use of the major soils for 
farming are the hazard of soil blowing, poor soil tilth, and 
wetness. The main limitations for most other uses are 
the seasonal high water table, wetness, and slow perme- 
ability of the Grano soils; the slow permeability of the 
Aberdeen soils; and the moderately slow permeability of 
the Svea soils. 

These soils have good potential for range and poor 
potential for most residential, urban, and recreational 
uses. The Svea soils have good potential for cultivated 
crops, windbreaks, recreational uses, and most residen- 
tial and urban uses and poor potential for wetland wild- 
life habitat. The Aberdeen soils have very poor potential 
for wetland wildlife habitat. The Grano soils have poor 
potential for cultivated crops and windbreaks and good 
potential for wetland wildlife habitat. Potential for wetland 
wildlife habitat is good for the Parnell ponded, Parnell, 
and Tonka soils. 


7. Bottineau-Aastad-Edgeley Variant 


Deep, gently sloping to very steep, moderately well 
drained and well drained, medium textured soils formed 
in loam and clay loam glacial till 


These soils are on glacial till plains and moraines with 
knolls, ridges, hills, and small shallow swales. The 
swales contain several deep depressions. 

This map unit makes up about 2 percent of the survey 
area. It is about 50 percent Bottineau soils, 15 percent 
Aastad soils, 5 percent Edgeley Variant soils, and 30 
percent water or soils of minor extent. 

The gently sloping and undulating to hilly, well drained 
Bottineau soils are on the side slopes. The gently slop- 
ing and undulating, moderately well drained Aastad soils 
are in swales and on lower side slopes. The hilly to very 
steep, well drained Edgeley Variant soils are on the 
upper side slopes, hilltops, and ridges. 

The minor soils in this map unit are the Buse, Parnell, 
and Tonka soils. The well drained Buse soils are on 
similar positions to those of the Edgeley Variant soils 
and are in small areas underlain by loam and clay loam 
glacial till. The very poorly drained Parnell soils and 
poorly drained Tonka soils are in deep depressions. Par- 
nell ponded soils and some areas of water are also in 
this unit. 


Most areas of the soils in this unit are used for wood- 
land pasture, but some undulating and gently rolliing 
areas are cleared of trees and used for cropland. The 
Buse soils are mainly used for pasture. In some undulat- 
ing and gently rolling areas where unit size permits, 
these soils are used for cropland..The Parnell, Tonka, 
and Parnell ponded soils are used for pasture or wetland 
wildlife habitat. 

The main limitations for use of the major soils for 
farming are slope and the hazard of water erosion. The 
main limitations for most other uses are the moderately 
slow permeability of the Bottineau and Aastad soils, the 
moderate permeability of the Edgeley Variant soils, and 
slope. 

These soils have poor and very poor potential for 
wetland wildlife habitat. The Bottineau and Aastad soils 
have good potential for range. The Edgeley Variant soils 
have fair potential for range and poor potential for culti- 
vated crops, most recreational uses, windbreaks, and 
most residential and urban uses. The gently sloping and 
undulating areas of this map unit have good potential for 
cultivated crops and most recreational uses, and the 
gently rolling and rolling areas have fair potential for 
cultivated crops and most recreational uses. The undu- 
lating to rolling areas have good potential for windbreaks 
and fair potential for most residential and urban uses. 
Potential for wetland wildlife habitat is good on the Par- 
nell ponded, Parnell, and Tonka soils. 


Soils formed in lacustrine and eolian 
sediment on lake plains 


The soils of these three map units are mainly on level 
and nearly level lake plains, but some are on rolling 
eolian-mantled lake plains. The soils formed under 
grassland vegetation. These map units make up about 9 
percent of the survey area. 


8. Maddock-Hecla-Embden 


Deep, nearly level to rolling or strongly sloping, well 
drained and moderately well drained, moderately coarse 
textured and coarse textured soils formed in sandy 
eolian or outwash materials and lacustrine sediment 


These soils are on sandy plains and sand mantled 
glacial moraines. They are characterized by ridges, 
knolls, gentle rises, and narrow to broad swales. 

This map unit makes up about 2 percent of the survey 
area. It is about 22 percent Maddock soils, 20 percent 
Hecla soils, 8 percent Embden soils, and 50 percent 
water or soils of minor extent. 

The nearly level to strongly sloping, well drained Mad- 
dock soils are on the tops of gentle rises, knolls, and 
ridges. The nearly level and gently sloping Hecla soils 
and the nearly level to gently rolling Embden soils are in 
swales. 
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The minor soils in this map unit are the Dickey, 
Fossum, Heimdal, Stirum, and Towner soils. The well 
drained Dickey soils are on the same landscape position 
as the Maddock soils and are in small areas underlain by 
loam and clay loam glacial till. The well drained Heimdal 
soils are on upper side slopes. The poorly drained 
Fossum soils and sodic Stirum soils are in deeper areas 
of swales below the Hecla and Embden soils. The mod- 
erately well drained Towner soils are on the same land- 
scape position as the Hecla and Embden soils and are in 
small areas underlain by loam and clay loam glacial till. 
Parnell ponded soils and some areas of water are also in 
this unit. 

Most areas of these soils are used for cropland, but 
the moderately sloping, strongly sloping, and poorly 
drained soils are used for hay and pasture. The Dickey, 
Heimdal, and Towner soils are used for cropland. The 
Dickey soils, in moderately sloping and strongly sloping 
areas, and the Fossum, Stirum, and Parnell ponded soils 
are used for pasture and hay production or wetland wild- 
life habitat. The main limitations for use of the major 
soils for farming are the hazards of water erosion and 
soil blowing and low available water capacity. The rapid 
permeability of the Maddock and Hecla soils and the 
moderately rapid permeability of the Embden soils are 
the main limitations for most other uses. 

These soils have poor and very poor potential for 
wetland wildlife habitat. Maddock soils have poor poten- 
tial for cultivated crops, fair potential for range and most 
recreational uses, and fair potential for windbreaks. 
There is good potential for most residential and urban 
uses on the nearly level to moderately sloping areas and 
fair potential on the strongly sloping areas. On Hecla 
soils, potential is poor for cultivated crops, fair for range 
and most recreational uses, fair for most residential and 
urban uses, and good for windbreaks. Embden soils 
have good potential for range and most recreational 
uses. The nearly level and undulating areas have good 
potential for cultivated crops and windbreaks, and the 
gently rolling areas have fair potential for these uses. 
The Parnell ponded soils have good potential for wetland 
wildlife habitat. 


9. Overly-Bearden-Fargo 


Deep, level to gently sloping, moderately well drained to 
poorly drained, medium textured and moderately fine tex- 
tured soils formed in silty, clayey, and loamy lacustrine 
sediment 


These soils are on glacial lake plains with gentle rises; 
broad, gentle swells; and swales. Å few small, deep 
depressions are in the swales. 

This map unit makes up about 1 percent of the survey 
area. It is about 23 percent Overly soils, 20 percent 
Bearden soils, 12 percent Fargo soils, and 45 percent 
water or soils of minor extent. 
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The nearly level, moderately well drained Overly soils 
are on gentle rises and higher swells. The level, some- 
what poorly drained Bearden soils are on gentle swells 
and in shallow swales. The level, poorly drained Fargo 
soils are in deeper swales. 

The minor soils in this map unit are the Aberdeen, 
Gardena, Grano, Hamerly, Hegne, Parnell, Svea, and 
Tonka soils. The moderately well drained Aberdeen soils 
are sodic soils on swells and are slightly below the 
Overly soils. The moderately well drained Gardena soils 
are on the same landscape position as the Overly soils. 
The moderately well drained Svea soils and the some- 
what poorly drained Hamerly soils are on similar posi- 
tions to those of the Overly and Bearden soils in small 
areas of loam and clay loam glacial till. The poorly 
drained and very poorly drained Grano soils and poorly 
drained Hegne soils are on the same landscape position 
as the Fargo soils. The poorly drained Tonka soils and 
very poorly drained Parnell soils are in deep depressions. 
Parnell ponded soils and some areas of water are also in 
this unit. 

Most of the soils in this unit are used for cropland, as 
are the Aberdeen, Gardena, Hamerly, Hegne, and Svea 
soils. The Grano, Parnell, Parnell ponded, and Tonka 
soils are used for pasture and hay production or wetland 
wildlife habitat. 

The main limitations for use of the major soils for 
farming are the hazard of soil blowing and wetness. The 
main limitations for most other uses are the seasonal 
high water table and wetness of the Bearden and Fargo 
soils, the moderately slow permeability of the Overly and 
Bearden soils, and the slow permeability of the Fargo 
soils. 

These soils have good potential for cultivated crops, 
range, and windbreaks. The Overly soils have fair poten- 
tial for most engineering and recreational uses and poor 
potential for wetland wildlife habitat. The Bearden soils 
have poor potential for most engineering uses and fair 
potential for most recreational uses and wetland wildlife 
habitat. The Fargo soils have poor potential for most 
engineering and recreational uses and good potential for 
wetland wildlife habitat. Potential for wetland wildlife 
habitat is good on the Parnell ponded, Grano, Parnell, 
and Tonka soils. 


10. Lallie-Minnewaukan 


Deep, level and nearly level, very poorly drained and 
poorly drained, coarse textured and medium textured 
soils formed in clayey and sandy lacustrine sediment 


These soils are in dry lake basins with broad, flat 
plains dissected by slightly higher beaches and sand- 
bars. 

This map unit makes up about 6 percent of the survey 
area. It is about 42 percent Lallie soils, 20 percent 
Minnewaukan soils, and 38 percent water or soils of 
minor extent. 
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The level, poorly drained and very poorly drained Lallie 
soils are on broad, flat plains. The nearly level, poorly 
drained Minnewaukan soils are adjacent to beaches and 
are on sandbars. 

The minor soils in this map unit are the Sioux soils, 
which are excessively drained and are on beaches. Lallie 
ponded soils and some areas of water are also in the 
unit. 

Most areas of these soils are used for hay and range, 
as are the Sioux soils. The Lallie ponded soils are used 
for wetland wildlife habitat. 

The main limitations for use of the major soils for 
farming are the hazard of soil blowing and low natural 
fertility. The main limitations for most other uses are the 
seasonal high water table, wetness, and ponding of all 
the major soils. 

These soils have fair potential for range and poor 
potential for cultivated crops and most residential, urban, 
and recreational uses. The Lallie soils have poor poten- 
tial for windbreaks and good potential for wetland wildlife 
habitat. The Minnewaukan soils have good potential for 
windbreaks and poor potential for wetland wildlife habi- 
tat. Potential for wetland wildlife habitat is good on the 
Lallie ponded soils. 


Soils formed in glacial outwash on 
terraces and uplands 


The soils of these two map units are mainly on nearly 
level to moderately steep glacial outwash terraces, but 
some are on hilly ridges. The soils formed under grass- 
land vegetation. These units make up about 8 percent of 
the survey area. 


11. Renshaw-Arvilla-Fordville 


Deep, nearly level and gently sloping, well drained and 
somewhat excessively drained, moderately coarse tex- 
tured and medium textured soils formed in loamy sedi- 
ment over sand and gravel 


These soils are on glacial outwash plains and stream 
terraces. The areas are characterized by ridges, knolls, 
and swales. 

This map unit makes up about 5 percent of the survey 
area. It is about 20 percent Renshaw soils, 20 percent 
Arvilla soils, 15 percent Fordville soils, and 45 percent 
water or soils of minor extent. 

The nearly level and gently sloping, somewhat exces- 
sively drained Renshaw and Arvilla soils are on side 
slopes and tops of knolls and ridges. The nearly level, 
well drained Fordville soils are in shallow swales. 

The minor soils in this map unit are the Divide and 
Marysland soils. The somewhat poorly drained Divide 
soils and the poorly drained and very poorly drained 
Marysland soils are in the deep, lower lying swales. Par- 
пе! ponded soils and some areas of water are also in 
this unit. 
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Most areas of these soils are used for cropland, as are 
the Divide soils and poorly drained areas of the Marys- 
land soils. The very poorly drained areas of the Marys- 
land soils and Parnell ponded soils are used for pasture 
and hay production or wetland wildlife habitat. 

The main limitations for use of the major soils for 
farming are the hazards of water erosion and soil blow- 
ing and low available water capacity. The main limita- 
tions for most other uses are the rapid permeability of 
the Renshaw and Arvilla soils and the moderate perme- 
ability in the upper part of the Fordville soils and rapid 
permeability in the underlying material. 

The major soils have very poor potential for wetland 
wildlife habitat and good potential for recreational uses 
and most residential and urban uses. The Renshaw and 
Arvilla soils have poor potential for cultivated crops and 
windbreaks and fair potential for range. The Fordville 
soils have fair potential for cultivated crops and good 
potential for range and windbreaks. Potential for wetland 
wildlife habitat is good on the Parnell ponded and Marys- 
land soils. 


12. Brantford-Vang-Coe 


Deep, nearly level to moderately steep, well drained and 
excessively drained, medium textured soils formed in 
loamy sediment over sand and gravel that is predomi- 
nantly shale 


These soils are on glacial moraines, glacial outwash 
plains, and stream terraces. These areas are character- 
ized by hills, ridges, and knolls dissected by swales. 

This map unit makes up about 3 percent of the survey 
area. It is about 41 percent Brantford soils, 12 percent 
Vang soils, 12 percent Coe soils, and 35 percent water 
or soils of minor extent. 

The nearly level to moderately sloping, well drained 
Brantford soils are on side slopes and tops of lower 
knolls and ridges. The nearly leve! and gently sloping, 
well drained Vang soils are in shallow swales. The nearly 
level to moderately steep, excessively drained Coe soils 
are on hilltops and higher knolls and ridges. 

The minor soils in this map unit are the Divide and 
Marysland soils. The somewhat poorly drained Divide 
soils and the poorly drained and very poorly drained 
Marysland soils are in deep, lower lying swales. Parnell 
ponded soils and some areas of water are also in this 
unit. 

Most areas of these soils are used for cropland, as are 
the Divide soils and poorly drained areas of the Marys- 
land soils. Areas of Coe soils are used for hay and 
range. The very poorly drained areas of the Marysland 
soils and Parnell ponded soils are used for pasture or 
wetland wildlife habitat. 

The main limitations for use of the major soils for 
farming are the hazards of water erosion and soil blow- 
ing and low available water capacity. The main limita- 
tions for most other uses are the moderate permeability 
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in the upper part and very rapid permeability in the un- 
derlying material of all the major soils. 

These soils have very poor potential for wetland wild- 
life habitat. The Brantford soils have poor potential for 
cultivated crops and windbreaks, fair potential for range, 
and good potential for recreational uses and for most 
residential and urban uses. The Vang soils have fair 
potential for cultìvated crops and good potential for 
range, windbreaks, recreational uses, and most residen- 
tìal and urban uses. The Coe soils have poor potential 
for cultivated crops and ‘windbreaks; good potential for 
most residential and urban uses in nearly level to moder- 
ately sloping areas; and fair potential for range, most 
recreational uses, and for most residential and urban 
uses in strongly sioping and moderately steep areas. 
Potential for wetland wildlife habitat is good on the Par- 
nell ponded and Marysland soils. 


Soils formed in alluvial sediment and 
glacial till on bottom lands and adjacent 
uplands 


The soils in this map unit are on level and nearly level 
flood plains and very steep, dissected, glacial till plains. 
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The soils formed under grassland vegetation. This unit 
makes up about 2 percent of the survey area. 


13. Esmond-LaDelle-Ryan 


Deep, level to very steep, poorly drained, moderately 
well drained, and well drained, medium textured and fine 
textured soils formed in loam glacial til! and loamy and 
clayey alluvium 


These soils are on breaks, side slopes, and bottom 
lands of the Sheyenne River. The breaks are character- 
ized by steep stony slopes with many deep swales and 
coulees. The bottom lands are characterized by level 
and nearly level flood plains, alluvial fans, depressions, 
old river channels, and oxbows. 

This map unit makes up about 2 percent of the survey 
area. lt is about 30 percent Esmond soils, 15 percent 
LaDelle soils, 10 percent Ryan soils, and 45 percent 
water or soils of minor extent. 

The moderately sloping to very steep, well drained 
Esmond soils are on valley side slopes. The level, poorly 
drained Ryan soils are sodic soils and are in slight de- 
pressions. The level and nearly level, moderately well 
drained LaDelle soils are on slightly convex positions on 
the bottom lands (fig. 5). 


Figure 5.—Parent material and position of soils in the Esmond-LaDelle-Ryan map unit. 
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The minor soils in this map unit are the Darnen and 
Rauville soils. The very poorly drained Rauville soils are 
in low areas in old river channels and oxbows on the 
bottom lands. The moderately well drained Darnen soils 
are on foot slopes and toe slopes between the valley 
sides and bottom lands. Parnell ponded soils and some 
areas of water are also in this unit. 

Most areas of these soils are used for range (fig. 6). 
The LaDelle soils on higher bottom lands and Darnen 
soils on toe slopes of breaks are used for cropland. 
Rauville and Parnell ponded soils are used for range or 
wetland wildlife. 

The main limitations for use of the Esmond soils are 
the hazard of water erosion and stoniness. The main 
limitations for most uses are spring flooding, the season- 
al high water table, and wetness. 

These soils have poor potential for recreational uses 
and most residential and urban uses and good potential 
for range and wetland wildlife habitat. The Esmond and 
Ryan soils have poor potential for cultivated crops, and 
LaDelle soils have good potential for cultivated crops. 
Potential for wetland wildlife habitat is good on the Par- 
nell ponded and Rauville soils. 


Broad land use considerations 


The general soil map is most useful for determining 
the general outline of areas that are suitable for crop- 
land, urban areas, wildlife, or recreational use; it cannot 
be used for the selection of sites for specific structures. 
Deciding which land to use for urban development or, for 
example, which land to preserve for cropland is an issue 
of increasing concern in the state and in the survey area. 
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The 1970 Conservation Needs Inventory shows that in 
1967, 77.7 percent of the land in Benson County Area 
was used for crops, 12.6 percent for rangeland, 4.9 per- 
cent for pasture, 1.9 percent for forest land, and 2.8 
percent for other uses. In general, the soils that have 
good potential for cultivated crops also have good po- 
tential for urban development. The information about 
specific soils in this survey can be helpful in planning 
future land use patterns in Benson County Area. 

Large areas where the soils are so unfavorable that 
urban or recreational development is prohibited are not 
extensive in the Benson County Area; however, the 
Lallie-Minnewaukan map unit is subject to inundation be- 
cause of the fluctuating levels of Devils Lake. The Ren- 
shaw-Arvilla-Fordville and the Brantford-Vang-Coe map 
units are made up of soils that are rapidly permeable, 
and there is a possibility of groundwater contamination if 
the soils are used for onsite sewage disposal. Each unit 
contains small acreages of poorly drained and very 
poorly drained soils. These soils are so wet that they 
have poor potential for urban uses. 

For cultivated crops, Emrick-Heimdal-Fram and the 
Svea-Barnes-Hamerly map units have high potential and 
are the most productive soils, the Lallie-Minnewaukan 
unit has low potential and is the least productive, and 
the other units have fair potential and are productive. 


Soil maps for detailed planning 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and po- 


Figure 6.—Most of the LaDelle and Ryan soils (foreground) and Esmond soils (background) are used for rangeland. 
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tential of a soil for specific uses. They also can be used 
to plan the management needed for those uses. More 
information on each map unit, or soil, is given under 
“Use and management of the soils.“ 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil, a brief description of the soil 
profile, and a listing of the principal hazards and limita- 
tions to be considered ìn planning management. 

Soils that have profiles that are almost alike make up 
a soi! series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in composi- 
tìon, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into 50/ 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly ìndicates a feature that affects use or 
management. For example, Hecla fine sandy loam, 1 to 
3 percent slopes, is one of several phases in the Hecla 
series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or un- 
differentiated groups. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The pat- 
tern and proportion of the soils are somewhat similar in 
all areas. Embden-Heimdal complex, 1 to 3 percent 
slopes, is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 
for use and management. The pattern and proportion of 
the soils in a mapped area are not uniform. An area can 
be made up of only one of the major soils, or it can be 
made up of all of them. Colvin and Borup silt loams, 
saline, is an undifferentiated group in this survey area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
oí these included soils have properties that differ sub- 
stantially from those of the major soil or soils. Such 
differences could significantly affect use and manage- 
ment of the soils in the map unit. The included soils are 
identified in each map unit description. Some small areas 
of strongly contrasting soils are identified by a special 
symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits, gravel, is an example. Miscellaneous 
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areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 
the soil maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables”) 
give properties of the soils and the limitations, capabili- 
ties, and potentials for many uses. The Glossary defines 
many of the terms used in describing the soils. 


3 一 Parnell silty clay loam. This deep, level, very 
poorly drained soil is in depressions on glacial till plains 
and lake plains. Individual areas of this map unit are 2 to 
40 acres. 

Typically, the surface layer is black silty clay юат 
about 14 inches thick. The subsoil, from 14 to 36 inches, 
is black silty clay. The underlying material, from 36 to 60 
inches, is dark gray silty clay loam in the upper part and 
olive gray silty clay loam in the lower pari. 

Included with this soil in mapping, and making up 10 to 
20 percent of the map unit, are small areas of the poorly 
drained Tonka and Vallers soils. The Tonka soil has a 
light colored subsurface layer and is in the shallower part 
of the depressions. The Vallers soil has layers of lime 
accumulation within å depth of 16 inches and is in the 
margins of the depressions. 

This Parnell soil has slow permeability. Available water 
capacity is high, and runoff is ponded. Early in spring 
and after rainy periods a high water table develops, re- 
sulting in wetness and surface ponding. In most years, 
the high water table exists throughout most of summer 
and occasionally into fall. Susceptibility to soil blowing is 
low. 

Most areas of this soil are used for wetland wildlife 
habitat. The potential is good for wetland wildlife habitat 
and is fair for range. The potential is poor for crops, 
windbreaks, and most engineering and recreational uses. 
It is generally not feasible to cultivate this soil because 
of wetness, surface ponding of water, and the absence 
of suitable outlets. 

This soil is suited to pasturelånd or rangeland. Over- 
grazing or grazing when the soil is wet causes surface 
compaction and poor soil tilth. Proper stocking rates, 
pasture rotation, and timely delay of grazing help keep 
the pasture and soil in good condition. 

This soil is generally unsuited to sanitary facilities and 
buildings. Wetness and flooding are severe limitations 
that can be overcome in part by drainage; however, 
adequate outlets for drainage water are difficult to 
locate. Alternate sites are generally nearby for buildings 
and sanitary facilities. This soil is well suited to wetland 
wildlife habitat. 

This map unit is in capability subclass Vw. 


4—Fargo silty clay loam. This deep, level, poorly 
drained soil is on glacial lake plains. Individual areas of 
this map unit are 5 to 200 acres. 
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Typically, the surface layer is black silty clay loam 
about 12 inches thick. The subsoil, from 12 to 30 inches, 
is olive gray clay. The underlying material, from 30 to 60 
inches, is olive gray silty clay in the upper part and olive 
and dark gray silty clay in the lower part. In places, the 
surface layer is clay loam, silty clay, or clay. In a few 
small areas the underlying material is clay loam glacial 
till. 

Included with this soil in mapping, and making up 15 to 
20 percent of the map unit, are small areas of the poorly 
drained Hegne soil. Layers of lime accumulation are 
within a depth of 16 inches and are on some of the 
swells. 

This Fargo soil has slow permeability. Available water 
capacity is high, and runoff is slow. Early in spring and 
after unusually heavy rainy periods a high water table 
develops, resulting in wetness and some surface pond- 
ing. Susceptibility to soil blowing is low. 

Most areas of this soil are used for cultivated crops. 
The potential is good for crops, range, windbreaks, and 
wetland wildlife habitat. The potential is poor for most 
engineering and recreational uses. 

This soil is well suited to wheat, oats, barley, flax, and 
grass-legume hay. Maintaining good soil tilth and over- 
coming wetness are the main management concerns. 
Adeguate outlets for drainage water are often difficult to 
locate. Use of crop residue and maintaining surface 
drains help alleviate these limitations. 

This soil is well suited to pastureland or rangeland. 
Overgrazing or grazing when the soil is wet reduces 
surface infiltration and causes surface compaction and 
poor soil tilth. Proper stocking rates, pasture rotation, 
and timely delay of grazing help keep the pasture and 
soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing all climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed and ground cover regrowth needs to be controlled for 
the entire life of the plantings. 

This soil is poorly suited to sanitary facilities and build- 
ings. Reinforcing foundations and basement walls of 
dwellings helps overcome the shrink-swell limitation. In- 
stallation of foundation drainage for buildings helps mini- 
mize wetness. Alternate sites are needed for septic 
tanks. Better suited sites for buildings are generally 
nearby. This soil is well suited to wetland wildlife habitat. 

This map unit is in capability subclass llw. 


5 一 Hegne silty clay. This deep, level, poorly drained 
soil is on glacial lake plains. Individual areas of this map 
unit are 5 to 200 acres. 

Typically, the surface layer is black silty clay about 8 
inches thick. The next layer is very dark gray and dark 
gray silty clay and is 8 to 10 inches thick. The underlying 
material from 10 to 60 inches, is gray silty clay in the 
upper part, olive gray silty clay in the middle part, and 
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olive gray and dark gray clay in the lower part. In a few 
small areas, the underlying material is clay loam glacial 
till. In some places there are no layers of lime accumula- 
tion in the upper 16 inches, and within these areas, in 
some places, there is a subsoil. 

This soil has very slow permeability. Available water 
capacity is moderate, and runoff is slow. Early in spring 
and after unusually heavy rainy periods a high water 
table develops, resulting in wetness and some surface 
ponding. Susceptibility to soil blowing is high. 

Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is good for crops, range, 
and windbreaks. The potential is fair for wetland wildlife 
habitat and poor for most engineering and recreational 
uses. 

This soil is well suited to wheat, oats, barley, flax, and 
grass-legume hay. When this soil is tilled, the main man- 
agement problems are wetness, controlling soil blowing, 
and maintaining good soil tilth. Adequate outlets for 
drainage water are often difficult to locate. Maintaining 
surface drains helps reduce wetness. Intensive use of 
field windbreaks, annual buffer strips, and stubble mulch- 
ìng help control soil blowing. Use of crop residue helps 
maintain good soil tilth. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
reduces surface infiltration and causes surface compac- 
tion and poor soil tilth. Proper stocking rates, pasture 
rotation, and tímely delay of grazing help Keep the pas- 
ture and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing all climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness is a severe limitation that can be over- 
come in part by drainage; however, adeguate outlets for 
drainage water are difficult to locate. Alternate sites are 
needed for building sites and related uses. This soil is 
suited to wetland wildlife habitat. 

This map unit is in capability subclass llw. 


7 一 Colvin silt loam. This deep, level, poorly drained 
soil is on glacial lake plains, in drainageways, and is 
adiacent to old stream channels. Individual areas of this 
map unit are 5 to 150 acres. 

Typically, the surface layer is black silt loam in the 
upper part, very dark gray silt loam in the lower part, and 
about 12 inches thick. The underlying material, from 12 
to 30 inches, is dark gray silty clay loam. It is dark gray 
silty clay loam and olive gray and olive loam to a depth 
of 60 inches. In places, the surface layer is silty clay 
loam, and in a few places the soil is moderately saline. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
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the somewhat poorly drained Bearden soil on higher 
swells. 

This Colvin soil has moderately slow permeability. 
Available water capacity is high, and runoff is slow. Early 
in spring and after unusually heavy rainy periods a high 
water table develops, resulting in wetness and some 
surface ponding. Susceptibility to soil blowing is high. 

Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is good for crops, range, 
windbreaks, and wetland wildlife habitat. The potential is 
poor for most engineering and recreational uses. 

This soil is well suited to wheat, oats, barley, flax, and 
grass-legume hay. Wetness and soil blowing are the 
main limitations when this soil is tilled. Adeguate outlets 
for drainage are often difficult to locate. Maintaining sur- 
face drains and intensive use of field windbreaks, strip- 
cropping, and annual buffer strips help alleviate these 
limitations. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
reduces surface infiltration and causes surface compac- 
tion and poor soil tilth. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil ín good condition. 

Where drained, this soil is well suited to trees and 
shrubs in windbreaks and environmental plantings. Po- 
tential is good for growing all climatically adapted spe- 
cies. Grass and weeds need to be eliminated before the 
trees are planted, and ground cover regrowth needs to 
be controlled for the entire life of the plantings. Un- 
drained areas are not suited to these uses. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness ìs a severe limitation that can be over- 
come in part by drainage; however, adeguate outlets for 
drainage water are difficult to locate. Alternate sites are 
needed for buildings and related uses. This soil is well 
suited to wetland wildlife habitat. 

This map unit is in capability subclass llw. 


8 一 Colvin silt loam, wet. This deep, level, very poorly 
drained soil is on glacial lake plains and is adjacent to 
old stream channels. Some areas have hummocks about 
1 foot high and 3 feet in diameter. Individual areas of 
this unit are 5 to 200 acres. 

Typically, the surface layer is black silt loam in the 
upper part, very dark gray silt loam in the lower part, and 
about 12 inches thick. The underlying material, from 12 
to 30 inches, is dark silty clay loam. To a depth of 60 
inches, it is dark gray silty clay loam and olive gray and 
olive loam. In places, the surface layer is silty clay loam. 
In other places, the soil is black or very dark gray below 
a depth of 12 inches. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the poorly drained Borup soil. This soil contains less clay 
and is in the same landscape position as the Colvin soil. 
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This Colvin soil has moderately slow permeability. 
Available water capacity is high, and runoff is slow. Early 
in spring and after heavy rainy periods this soil is 
ponded. The water table is near the surface throughout 
most of the year. Susceptibility to soil blowing is high. 

Most areas of thìs soìl are used for range, pasture, 
and wetland wildlife habitat. The potential is fair for 
range and is good for wetland wildlife habitat. The poten- 
tial is poor for crops, windbreaks, and for most engineer- 
ing and recreational uses. It is not feasible to cultivate 
this soil because of wetness, surface ponding of water, 
and the absence of suitable outlets. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Grazing when the soil is wet causes surface 
compaction and poor soil tilth. Proper stocking rates and 
timely delay of grazing help keep the pasture and soil in 
good condition. 

This soil is poorly suited to sanitary facilities and build- 
ings because of wetness and flooding. Outlets for drain- 
age water are difficult to locate. Alternate sites are 
needed for buildings and related uses. This soil is well 
suited to wetland wildlife habitat. 

This map unit is in capability subclass Vw. 


9—Rauville silt loam. This deep, level, very poorly 
drained soil is on stream bottom lands and in drain- 
ageways on glacial till plains. Some areas have hum- 
mocks about 1 foot high and 3 feet in diameter. Individu- 
al areas of this map unit are 5 to 225 acres. 

Typically, the surface layer is about 42 inches thick. It 
is black silt loam in the upper part and very dark gray 
and very dark grayish brown silty clay loam in the lower 
part. The underlying material, from 42 to 60 inches, is 
olive gray silty clay loam. In places, the surface layer is 
thinner and has a layer of sand at a depth of 20 to 30 
inches; in other places the surface layer is silty clay 
loam. 

This soil has moderately slow permeability. Available 
water capacity is high, and runoff is slow. Early in spring 
and after heavy rainy periods this soil is ponded. The 
water table is near the surface throughout most of the 
year. Susceptibility to soil blowing is high. 

Most areas of this soil are used for range and wetland 
wildlife habitat. The potential is good for wetland wildlife 
habitat and is fair for range. The potential is poor for 
crops, windbreaks, and for most engineering and recre- 
ational uses. It is not feasible to cultivate this soil be- 
cause of wetness, surface ponding of water, and the 
absence of suitable outlets. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing and grazing when the soil is 
wet causes surface compaction and poor soil tilth. 
Proper stocking rates, pasture rotation, and timely delay 
of grazing help keep the pasture and soil in good condi- 
tion. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness and flooding are severe limitations that 
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can be overcome in part by drainage; however, adequate 
outlets for drainage water are difficult to locate. Alternate 
sites are needed for buildings and related uses. This soil 
is well suited to wetland wildlife habitat. 

This map unit is in capability subclass Vw. 


11—Svea-Barnes loams, 1 to 3 percent slopes. This 
map unit consists of deep, nearly level soils on glacial till 
plains. The moderately well drained Svea soil is in 
swales and on the concave lower side slopes and is 40 
to 60 percent of the map unit. The well drained Barnes 
soil is on rises and is 30 to 50 percent of the map unit. 
Areas of the two soils are so intricately mixed or individ- 
ually so small in size that it is not practical to separate 
them in mapping. Individual areas of this map unit are 5 
to 250 acres. 

Typically, the Svea soil has a surface layer of black 
loam about 12 inches thick. The subsoil, from 12 to 22 
inches, is very dark grayish brown loam in the upper part 
and dark grayish brown loam in the lower part. The 
underlying material, from 22 to 60 inches, is grayish 
brown loam. 

Typically, the Barnes soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 18 
inches, is dark brown loam in the upper part and dark 
grayish brown loam in the lower part. The underlying 
material, from 18 to 60 inches, is grayish brown loam in 
the upper part and light olive brown loam in the lower 
part. 

Inciuded with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the somewhat poorly drained Hamerly soil, the very 
poorly drained Parnell soil, and the poorly drained Tonka 
and Vallers soils. The Hamerly and Vallers soils have 
layers of lime accumulation within a depth of 16 inches 
and are around the margins of deep depressions. The 
Parnell and Tonka soils are in deep depressions. 

The soils in this map unit have moderately slow per- 
meability. Available water capacity is high, and runoff is 
slow. Susceptibility to soil blowing and water erosion is 
low. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, range, wind- 
breaks, and recreational uses. The potential is fair for 
most engineering uses and is poor for wetland wildlife 
habitat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. The main management concern 
is maintaining good soil tilth. Use of crop residue helps 
control this limitation. 

These soils are well suited to pastureland or range- 
land. Overgrazing or grazing when the soil is wet causes 
surface compaction, reduces soil tilth, and increases sur- 
face runoff. Proper stocking rates, pasture rotation, and 
timely delay of grazing help keep the pasture and soil in 
good condition. 
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These soils are well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well on the 
Svea soil. Nearly all climatically adapted species have 
the potential to grow well on the Barnes soil. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. The moderately slow permeability is a 
limitation for septic tanks and can be overcome by in- 
creasing the size of the absorption field. Wetness is a 
limitation for buildings on the Svea soil that can be 
minimized by the installation of foundation drainage or by 
locating such structures on the higher lying Barnes soil. 
Shrink-swell is a limitation for buildings that can be over- 
come by reinforcing foundations and basement walls. 
These soils are poorly suited to wetland wildlife habitat. 

This map unit is in capability subclass llc. 


12B—Barnes-Svea loams, 3 to 6 percent slopes. 
This map unit consists of deep, gently sioping soils on 
glacial till plains and moraines. The well drained Barnes 
soil is on convex mid and upper side slopes and is 50 to 
60 percent of the map unit. The moderately well drained 
Svea soil is in swales and on concave lower side siopes 
and is 40 to 50 percent of the map unit (fig. 7). Areas of 
the two soils are so intricately mixed or individually so 
small in size that it is not practical to separate them in 
mapping. Individual areas of this map unit are 5 to more 
than 600 acres. 

Typically, the Barnes soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 18 
inches, is dark brown loam in the upper part and dark 
grayish brown loam in the lower part. The underlying 
material, from 18 to 60 inches, is grayish brown loam in 
the upper part and light olive brown loam in the lower 
part. In places, the surface íayer has up to 10 percent 
stones, and in other places, generally on light colored 
knolls, the surface layer is thinner and the subsoil is 
lacking. 

Typically, the Svea soil has a surface layer of black 
loam about 12 inches thick. The subsoil, from 12 to 22 
inches, is loam. It is very dark grayish brown in the upper 
part and dark grayish brown in the lower part. The under- 
lying material, from 22 to 60 inches, is grayish brown 
loam. 

Included with these soils in mapping, and making up 
as much as 10 percent of the map unit, are small areas 
of the somewhat poorly drained Hamerly soil, the very 
poorly drained Parnell soil, and the poorly drained Tonka 
and Vallers soils. The Hamerly and Vallers soils are 
around the margins of deep depressions and have layers 
of lime accumulation wìthin a depth of 16 inches. The 
Parnell and Tonka soils are in deep depressions. 

The soils in this map unit have moderately slow per- 
meability. Available water capacity is high, and runoff is 
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Figure 了 一 Typical landscape showing Barnes soils on convex upper 
and side slopes, and Svea soils on lower slopes and in swales. 


medium. Susceptibility to soil blowing is low and to water 
erosion is moderate. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, windbreaks, 
range, and recreational uses. The potential is fair for 
most engineering uses and is very poor for wetland wild- 
life habitat. 

These soils are well suited to wheat, oats, flax, barley, 
and grass-legume hay. The main management concerns 
are maintaining good soil tilth and controlling water ero- 
sion. Use of crop residue and planting of grassed water- 
ways where necessary help control water erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing or grazing when the soil is 
wet causes surface compaction, reduces soil tilth, and 
increases surface runoff. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 


SOIL SURVEY 


These soils are well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well on the 
Svea soil. Nearly all climatically adapted species have 
the potential to grow well on the Barnes soil. Grass and 
weeds need to be eliminated. before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

The soils in this map unit are suited to sanitary facili- 
lies and buildings. The moderately slow permeability is a 
limitation for septic tanks and can be overcome by in- 
creasing the size of the absorption field. Wetness is a 
limitation for buildings on the Svea soil that can be 
minimized by the installation of foundation drainage or by 
locating such structures on the higher lying Barnes soil. 
Shrink-swell is a limitation for buildings that can be over- 
come by reinforcing foundations and basement walls. 
These soils are generally not suited to wetland wildlife 
habitat. 

This map unit is in capability subclass lle. 


13C—Barnes-Buse loams, 6 to 9 percent slopes. 
This map unit consists of deep, gently rolling, well 
drained soils on glacial till plains and moraines. The 
Barnes soil is on side slopes and is 35 to 50 percent of 
the map unit. The Buse soil is on knolls and ridges and 
is 30 to 45 percent of the map unit. Areas of the two 
Soils are so intricately mixed or individually so small in 
Size that it is not practical to separate them in mapping. 
individual areas of this map unit are 5 to 250 acres. 

Typically, the Barnes soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 18 
inches, is dark brown loam in the upper part and dark 
grayish brown loam in the lower part. The underlying 
material, from 18 to 60 inches, is grayish brown loam in 
the upper part and light olive brown loam in the lower 
part. In a few places the surface layer is black at a depth 
of 8 to 20 inches. 

Typically, the Buse soil has a surface layer of very 
dark gray loam about 8 inches thick. The next layer is 
grayish brown loam and is 8 to 15 inches thick. The 
underlying material, from 15 to 60 inches, is light olive 
brown loam. In places, generally on the higher knolls and 
ridges, the surface layer is thinner and moderately 
eroded. 

Included with these soils in mapping, and making up 
15 to 20 percent of the map unit, are small areas of the 
moderately well drained Svea soil, the somewhat poorly 
drained Hamerly soil, the very poorly drained Parnell soil, 
and the poorly drained Tonka and Vallers soils. The 
Svea soil has a thicker subsoil and surface layer and is 
in swales and on the lower side slopes. The Hamerly 
and Vallers soils are around the margins of deep depres- 
sions and have layers of lime accumulation within a 
depth of 16 inches. The Parnell and Tonka soils are in 
deep depressions. 
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The soils in this map unit have moderately slow per- 
meability. Available water capacity is high, and runoff is 
rapid. Susceptibility to soil blowing is low and to water 
erosion is high. 

Most areas of these soils are used for cultivated 
crops. The potential is fair for crops, windbreaks, and 
most engineering uses. The potential is good for range 
and recreational uses and is very poor for wetland wild- 
life habitat. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. The main management concern is 
control of water erosion, and this can be reduced by 
proper placement of grassed waterways and use of crop 
residue. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The Barnes soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. Nearly all cli- 
matically adapted species grow well. The Buse soil is 
poorly suited to trees and shrubs in windbreaks and 
environmental plantings, but is suited to plantings for 
wildlife habitat, recreation, and beautification where sur- 
vival, growth, and vigor are not required or expected to 
be optimum. Grass and weeds need to be eliminated 
before the trees are planted, and ground cover regrowih 
needs to be controlled for the entire life of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. The moderately slow permeability is a 
limitation for septic tanks that can be overcome by in- 
creasing the size of the absorption field. Shrink-swell is a 
limitation for buildings that can be overcome by reinforc- 
ing foundations and basement walls. Alternate sites are 
needed for sewage lagoons. These soils are generally 
not suited to wetland wildlife habitat. 

This map unit is in capability subclass Ше. 


13D—Barnes-Buse loams, 9 to 15 percent siopes. 
This map unit consists of deep, rolling, well drained soils 
on glacial till plains and moraines. The Barnes soil is on 
side slopes and is 35 to 50 percent of the unit. The Buse 
soil is on the hilltops and ridges and is 30 to 45 percent 
of the unit. Areas of the two soils are so intricately mixed 
or individually so small in size that it is not practical to 
separate them in mapping. Individual areas of this map 
unit are 5 to 125 acres. 

Typically, the Barnes soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 18 
inches, is dark brown loam in the upper part and dark 
grayish brown loam in the lower part. The underlying 
material, from 18 to 60 inches, is grayish brown loam in 
the upper part and light olive brown loam in the lower 
part. In a few places, the surface layer is stony. In other 
places the surface layer is black at a depth of 8 to 20 
inches. 
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Typically, the Buse soil has a surface layer of very 
dark gray loam about 8 inches thick. The next layer, from 
8 to 15 inches, is grayish brown loam. The underlying 
material, from 15 to 60 inches, is light olive brown loam. 
In places, generally on the higher hilltops and ridges, the 
surface layer is thinner and moderately eroded. In other 
places, the surface is stony. 

Included with these soils in mapping, and making up 
15 to 20 percent of the map unit, are small areas of the 
moderately well drained Svea soil, the very poorly 
drained Parnell soil, and the poorly drained Tonka soil. 
The Svea soil has a thicker subsoil and surface layer 
and is in swales and on the lower side slopes. The 
Parnell and Tonka soils are in deep depressions. 

The soils in this map unit have moderately slow per- 
meability. Available water capacity is high, and runoff is 
very rapid. Susceptibility to soil blowing is low and to 
water erosion is very high. 

Most areas of these soils are used for native range 
and pasture. The potential is fair for crops, windbreaks, 
and most engineering and recreational uses. The poten- 
tial is good for range and very poor for wetland wildlife 
habitat. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. When these soils are tilled, the main 
management problem is control of water erosion. Proper 
placement of grassed waterways and use of crop resi- 
due help reduce this limitation. 

Using these soils for pastureland and rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The Barnes soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. Nearly all cli- 
matically abapted species grow well. The Buse soil is 
poorly suited to trees and shrubs in windbreaks and 
environmental plantings, but is suited to plantings for 
wildlife habitat, recreation, and beautification where sur- 
vival, growth, and vigor are not required or expected to 
be optimum. Grass and weeds need to be eliminated 
before the trees are planted, and ground cover regrowth 
needs to be controlled for the entire life of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. The moderately slow permeability is a 
limitation for septic tanks and can be overcome by in- 
creasing the size of the absorption field. Slope is a 
limitation for buildings that can be overcome by cut and 
fill operations. Shrink-swell is a limitation for buildings 
that can be overcome by reinforcing foundation and 
basement walls. These soils are generally not suited to 
wetland wildlife habitat. 

This map unit is in capability subclass IVe. 


14—Svea-Hameriy loams, 1 to 3 percent slopes. 
This map unit consists of deep, nearly level soils on 
glacial till plains. The moderately well drained Svea soil 
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is on rises and is 35 to 55 percent of the map unit. The 
somewhat poorly drained Hamerly soil is in swales and 
on the concave lower side slopes and is 30 to 50 per- 
cent of the map unit. Areas of the two soils are so 
intricately mixed or individually so small in size that it is 
not practical to separate them in mapping. Individual 
areas of this map unit are 5 to more than 600 acres. 

Typically, the Svea soil has a surface layer of black 
loam about 12 inches thick. The subsoil, from 12 to 22 
inches, is very dark grayish brown loam in the upper part 
and dark grayish brown loam in the lower part. The 
underlying . material, from 22 to 60 inches, is grayish 
brown loam. In places, the soil is well drained and the 
black surface layer is less than 12 inches thick. 

Typically, the surface layer of the Hamerly soil is loam 
about 9 inches thick. It is black in the upper part and 
very dark gray in the lower part. The underlying material, 
from 9 to 22 inches, is grayish brown and brown clay 
loam. From 22 to 60 inches, it is light olive brown loam. 
In places, generally around the rims of deep depres- 
sions, the soil is poorly drained. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the moderately well drained Cresbard soil, the poorly 
drained Tonka soil, and the very poorly drained Parnell 
soil. The Cresbard soil contains excess sodium in the 
subsoil and is in the same landscape position as the 
Svea soil. The Tonka and Parnell soils are in deep de- 
pressions. 

The soils in this map unit have moderately slow per- 
meability. Available water capacity is high, and runoff is 
slow. Early in spring and after unusually heavy rainy 
periods a high water table develops in the Hamerly soil, 
resulting in wetness. Susceptibility to soil blowing is high 
and to water erosion is low. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, range, and wind- 
breaks. The potential is fair for most engineering and 
recreational uses and poor for wetland wildlife habitat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. The main management concerns 
are maintaining good soil tilth and controlling soil blow- 
ing. Use of crop residue and intensive use of field wind- 
breaks, annual buffer strips, and stubble mulching help 
alleviate these limitations. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing or grazing when the soil is 
wet causes surface compaction, reduces soil tilth, and 
increases surface runoff. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

These soils are well suited to trees and shrubs in 
windbreaks and environmental plantings. Potential is 
good for growing all climatically adapted species. Grass 
and weeds need to be eliminated before the trees are 
planted, and ground cover regrowth needs to be con- 
trolled for the entire life of the plantings. 


SOIL SURVEY 


The soils in this map unit are suited to sanitary facili- 
ties and buildings. The moderately slow permeability is a 
limitation for septic tanks and can be overcome by in- 
creasing the size of the absorption field. Wetness is a 
limitation for buildings that can be minimized by the in- 
stallation of foundation drainage. Shrink-swell is a limita- 
tion for buildings that can be overcome by reinforcing 
foundations and basement walls. These soils are poorly 
suited to wetland wildlife habitat. 

This map unit is in capability subclass lle. 


14B—Svea-Hamerly loams, 3 to 6 percent slopes. 
This map unit consists of deep, gently sloping soils on 
glacial till plains. The moderately well drained Svea soil 
is on side slopes and is 35 to 55 percent of the map 
unit. The somewhat poorly drained Hamerly soil is in 
swales and on the concave lower side slopes and is 30 
to 50 percent of the map unit. Areas of the two soils are 
so intricately mixed or individually so small in size that it 
is not practical to separate them in mapping. Individual 
areas of this map unit are 5 to more than 600 acres. 

Typically, the Svea soil has a surface layer of black 
loam about 12 inches thick. The subsoil, from 12 to 22 
inches, is very dark grayish brown loam in the upper part 
and dark grayish brown loam in the lower part. The 
underlying material, from 22 to 60 inches, is grayish 
brown loam. In places the soil is well drained and the 
black surface layer is less than 12 inches thick. 

Typically, the surface layer of the Hamerly soil is black 
loam in the upper part and very dark gray loam in the 
lower part and is 9 inches thick. The underlying material, 
from 9 to 22 inches, is grayish brown and brown clay 
loam. From 22 to 60 inches, it is light olive brown loam. 

Included with these soils in mapping, and making up 
15 to 20 percent of the map unit, are small areas of the 
well drained Buse soil, the moderately well drained Cres- 
bard and Cavour soils, the poorly drained Tonka soil, 
and the very poorly drained Parnell soil. The Buse soil is 
on upper side slopes and on crests of knolls. The Tonka 
and Parnell soils are in deep depressions. The Cresbard 
and Cavour soils are in the same landscape position as 
the Svea soil, and contain excess sodium in the subsoil. 

The soils in this map unit have moderately slow per- 
meability. Available water capacity is high, and runoff is 
medium. Susceptibilty to soil blowing is high and to water 
erosion is moderate. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, range, and wind- 
breaks. The potential is fair for most engineering and 
recreational uses and is very poor for wetland wildlife 
habitat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. The main management concerns 
are maintaining good soil tilth and controlling soil blowing 
and water erosion. Use of crop residue, planting grassed 
waterways, and windbreaks help control erosion. 
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Using these soils for rangeland or pastureland helps 
control erosion. Overgrazing or grazing when the soil is 
wet causes surface compaction, reduces soil tilth, and 
increases surface runoff. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

These soils are well suited to trees and shrubs in 
windbreaks and environmental plantings. Potential is 
good for growing all climatically adapted species. Grass 
and weeds need to be eliminated before the trees are 
planted, and ground cover regrowth needs to be con- 
trolled for the entire life of the plantings. 

The soils ín this map unit are suited to sanitary facili- 
ties and buildings. The moderately slow permeability is a 
limitation for septic tanks and can be overcome by in- 
creasing the size of the absorption field. Wetness is a 
limitation for buildings that can be minimized by the in- 
stallation of foundation drainage or by locating such 
structures on the higher lying included Buse soil. Shrink- 
swell is a limitation for buildings that can be overcome 
by reinforcing foundations and basement walls. These 
soils are generally not suited to wetland wildlife habitat. 

This map unit is in capability subclass lle. 


15—Vallers loam, saline, 1 to 3 percent slopes. This 
deep, nearly level, poorly drained, moderately saline soil 
is on glacial till plains. Individual areas of this map unit 
are 5 to 450 acres. 

Typically, the surface layer is black loam about 9 
inches thick. The underlying material, from 9 to 22 
inches, is gray and olive gray clay loam. From 22 to 60 
inches, it is olive gray and gray clay loam. In places the 
surface layer is clay loam. In other places the soil is 
slightly saline or strongly saline. In addition, the soil is 
somewhat poorly drained in places. 

Included with this soil in mapping, and making up 10 to 
20 percent of the map unit, are small areas of the mod- 
erately well drained Cresbard and Cavour soils, the 
poorly drained Tonka soil, and the very poorly drained 
Parnell soil. The Cresbard and Cavour soils contain 
excess sodium in the subsoil and are on the higher rises. 
The Tonka and Parnell soils are in deep depressions. 

This Vallers soil has moderately slow permeability. 
Available water capacity is moderate, and runoff is slow. 
Early in spring and after unusually heavy rainy periods a 
high water table develops, resulting in wetness. The 
soil's high salt content restricts plant growth. Susceptibil- 
ity to soil blowing is high and to water erosoin is low. 

Most areas of this soil are used for cultivated crops, 
hay, and range. The potential is fair for crops, range, and 
wetland wildlife habitat. The potential is poor for wind- 
breaks and for most engineering and recreational uses. 

This soil is suited to wheat, oats, barley, flax, and 
grass-legume hay. When this soil is tilled, the main man- 
agement concerns are wetness, salinity, and control of 
soil blowing. Adequate outlets for drainage water are 
often difficult to locate. Maintaining surface drains helps 
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reduce wetness. Planting saline-tolerant crops, avoiding 
summer fallow, and avoiding deep tillage help reduce 
salinity. Intensive use of annual buffer strips and stubble 
mulching help alleviate soil blowing. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soi! is wet 
causes surface compaction, reduces soil tilth, and in- 
creases surface runoff. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness is a severe limitation which can be over- 
come in part by drainage; however, adequate outlets for 
drainage water are difficult to locate. Salinity is a limita- 
tion that hinders landscaping. Alternate sites are needed 
for buildings and related uses. This soil is suited to 
wetland wildlife habitat. 

This map unit is in capability subclass lllw. 


16—Vallers loam. This deep, nearly level, poorly 
drained soil is on glacial till plains. Individual areas of this 
map unit are 5 to 100 acres. 

Typically, the surface layer is black loam about 9 
inches thick. The underlying material, from 9 to 22 
inches, is gray and olive gray clay loam. From 22 to 60 
inches, it is olive gray and gray clay loam. In places, the 
surface layer is clay loam, and in places the surface has 
1 to 10 percent cover of stones. In other places, the soil 
is somewhat poorly drained and is moderately saline. 

Included with this soil in mapping, and making up as 
much as 20 percent of the map unit, are small areas of 
the poorly drained Tonka soil and the very poorly drained 
Parnell soil. They are in deep depressions. 

This Vallers soil has moderately slow permeability. 
Available water capacity is high, and runoff is slow. Early 
in spring and after unusually heavy rainy periods a high 
water table develops, resulting in wetness and some 
surface ponding. Susceptibility to soil blowing is high. 

Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is good for crops, range, 
windbreaks, and wetland wildlife habitat. The potential is 
poor for most engineering and recreational uses. 

This soil is well suited to wheat, oats, barley, flax, and 
grass-legume hay. When this soil is tilled, the main man- 
agement concerns are wetness and control of soil blow- 
ing. Adequate outlets for drainage water are often diffi- 
cult to locate. Maintaining surface drains and intensive 
use of field windbreaks, annual buffer strips, and stubble 
mulching help alleviate these limitations. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
reduces surface infiltration and causes surface compac- 
tion and poor soil tilth. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

If drained, this soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. Potential is 
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good for growing all climatically adapted species. Grass 
and weeds need to be eliminated before the trees are 
planted，and ground cover regrowth needs to be con- 
trolled for the entire life of the plantings，Undrained 
areas are not suited to these uses. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness is a severe limitation that can be over- 
come in part by drainage; however, adequate outlets for 
drainage water are difficult to locate. Alternate sites are 
needed for buildings and related uses. This soil is well 
suited to wetland wildlife habitat. 

This map unit is in capability subclass llw. 


18E—Buse loam, 15 to 25 percent slopes. This 
deep, hilly, well drained soil is on glacial moraines and 
coulee breaks. On moraines, the drainageways extend to 
concave lower side slopes and swales. The swales oc- 
casionally contain small deep depressions. Individual 
areas of this map unit are 10 to 400 acres. 

Typically, the surface layer is very dark gray loam 
about 8 inches thick. The underlying material, from 8 to 
15 inches, is grayish brown loam and, from 15 to 60 
inches, is light olive brown loam. In places, the surface 
layer is thicker and the subsoil is thin. In addition, in 
some places the soil is somewhat excessively drained 
and the surface layer is thinner. 

Included with this soil in mapping, and making up 10 to 
20 percent of the map unit, are small areas of the mod- 
erately well drained Svea soil, the very poorly drained 
Parnell soil, and the poorly drained Tonka soil. The Svea 
soil has a subsoil and a thicker surface layer and is in 
drainageways, on the lower side slopes, and in swales. 
The Parnell and Tonka soils are in deep depressions. 

This Buse soil has moderately slow permeability. Avail- 
able water capacity is high, and runoff is very rapid. 
Susceptibility to soil blowing is high and to water erosion 
is very high. 

Most areas of this soil are used for range. The poten- 
tial is poor for crops, windbreaks, and most engineering 
and recreational uses. The potential is fair for range and 
is very poor for wetland wildlife habitat. It is generally not 
feasible to cultivate this soil because of slope and the 
high hazards of water erosion and soil blowing. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing results in reduced plant vigor 
and forage yields. Proper stocking rates, pasture rota- 
tion, and timely delay of grazing help keep the pasture 
and soil in good condition. 

Because of slope, this soil is poorly suited to trees and 
shrubs in windbreaks and environmental plantings. It is 
suited to plantings for wildlife habitat, recreation, and 
beautification where survival, growth, and vigor are not 
required or expected to be optimum. 

This soil is poorly suited to sanitary facilities and build- 
ings because of slope. Alternate sites are needed for 
buildings and related uses. This soil is generally not 
suited to wetland wildlife habitat. 


SOIL SURVEY 


This map unit is in capability subclass Vile. 


19—Tonka silt loam. This deep, level, poorly drained 
soil is on glacial till and lake plains. Individual areas of 
this map unit are 2 to 40 acres. 

Typically, the surface layer is black silt loam about 14 
inches thick. The subsurface layer, from 14 to 22 inches, 
is dark gray silt loam. The subsoil, from 22 to 52 inches, 
is very dark grayish brown silty clay in the upper part and 
olive gray silty clay loam in the lower part. The underly- 
ing material, from 52 to 60 inches, is olive gray silty clay 
loam. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the somewhat poorly drained Fram and Hamerly soils, 
the poorly drained Vallers soil, and the very poorly 
drained Parnell soil. The Fram, Hamerly, and Vallers 
soils have layers of lime accumulation within a depth of 
16 inches and are on the margins of depressions. The 
Parnell soil has no light colored subsurface layer, and is 
in the deeper part of depressions. 

This Tonka soil has slow permeability. Available water 
capacity is high, and runoff is ponded. Early in spring 
and after heavy rainy periods a high water table devel- 
ops, resulting in wetness and some surface ponding. 
Susceptibility to soil blowing is moderate. 

Most areas of this soil are used for hay and for wet- 
land wildlife habitat. The potential is good for range, 
windbreaks, and wetland wildlife habitat. The potential is 
poor for crops and for most engineering and recreational 
Uses. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. If the soil is tilled, the main man- 
agement concerns are wetness and surface ponding. 
Adequate outlets for drainage water are often difficult to 
locate. Maintaining surface drains helps alleviate the 
management limitations. 

This soil is well suited to pastureland or rangeland. 
Overgrazing or grazing when the soil is wet reduces 
surface infiltration and causes surface compaction and 
poor soil tilth. Proper stocking rates, pasture rotation, 
and timely delay of grazing help keep the pasture and 
soil in good condition. 

If drained, this soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. Potential is 
good for growing all climatically adapted species. Grass 
and weeds need to be eliminated before the trees are 
planted, and ground cover regrowth needs to be con- 
trolled for the entire life of the plantings. Undrained 
areas are not suited to these uses. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness and flooding are severe limitations that 
can be overcome in part by drainage; however, adeguate 
outlets for drainage water are difficult to locate. Alternate 
sites are needed for buildings and related uses. This soil 
is well suited to wetland wildlife habitat. 

This map unit is in capability subclass IVw. 
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21—Emrick-Heimdal loams, 1 to 3 percent slopes. 
This map unit consists of deep, nearly level soils on 
glacial till plains. The moderately well drained Emrick soil 
is in swales and on the lower side slopes and is 40 to 60 
percent of the map unit. The well drained Heimdal soil is 
on rises and is 20 to 40 percent of the map unit. Areas 
of the two soils are so intricately mixed or individually so 
small in size that it is not practical to separate them in 
mapping. Individual areas of this map unit are 5 to more 
than 400 acres. 

Typically, the Emrick soil has a surface layer of black 
loam about 16 inches thick. The subsoil, from 16 to 34 
inches, is very dark grayish brown loam. The underlying 
material, from 34 to 60 inches, is light olive brown loam 
in the upper and middle parts and olive brown loam in 
the lower part. In places, particularly the southwestern 
part of the county, the surface layer and subsoil are silt 
loam or very fine sandy loam. In parts of this area the 
underlying material has a higher clay content. 

Typically, the Heimdal soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 19 
inches, is very dark grayish brown loam in the upper part 
and dark brown or brown loam in the lower part. The 
underlying material, from 19 to 60 inches, is grayish 
brown loam in the upper part, yellowish brown loam in 
the middle part, and yellowish brown sandy clay loam in 
the lower part. In places, such as the southwestern part 
of the county, the surface layer and subsoil are silt loam 
or very fine sandy loam. In parts of this area the underly- 
ing material has a higher clay content. 

Included with these soils in mapping, and making up 
15 to 20 percent of the map unit, are small areas of the 
moderately well drained Cathay soil, the somewhat 
poorly drained Fram soil the very poorly drained Parnell 
soil, and the poorly drained Tonka soil. The Cathay soil 
contains excess sodium in the subsoil. The Fram soil 
has layers of lime accumulation within a depth of 16 
inches. The Cathay soil is in swales and is slightly below 
the Emrick soil. The Fram soil is on the margins of deep 
depressions. The Parnell and Tonka soils are in depres- 
sions. 

The soils in this map unit have moderate permeability. 
Available water capacity is high, and runoff is slow. Sus- 
ceptibility to soil blowing is moderate and to water ero- 
sion is low. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, range, wind- 
breaks, and recreational uses. The potential is fair for 
most engineering uses and is poor for wetland wildlife 
habitat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. The main management concern 
is the control of soil blowing. The use of field wind- 
breaks, annual buffer strips, and stubble mulching helps 
alleviate this limitation. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
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vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

These soils are well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species grow well on the Emrick soil. Nearly all 
climatically adapted species grow well on the Heimdal 
soil. Grass and weeds need to be eliminated before the 
trees are planted, and ground cover regrowth needs to 
be controlled for the entire life of the plantings. The soils 
in this map unit are suited to sanitary facilities and build- 
ings. Sewage lagoons can be treated for seepage by 
sealing the bottom of the lagoon. In areas proposed for 
irrigation, onsite investigations can locate the more 
clayey underlying material. These soils are poorly suited 
to wetland wildlife habitat. 

This map unit is in capability subclass lle. 


22B—Heimdal-Emrick loams, 3 to 6 percent slopes. 
This map unit consists of deep, gently sloping soils on 
glacial till plains. The well drained Heimdal soil is on 
knolls and upper side slopes and is 40 to 60 percent of 
the map unit. The moderately well drained Emrick soil is 
in swales and on the lower side slopes and is 30 to 50 
percent of the map unit. Areas of the two. soils are so 
intricately mixed or individually so small in size that it is 
not practical to separate them in mapping. Individual 
areas of this map unit are 5 to more than 400 acres. 

Typically, the Heimdal soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 19 
inches, is very dark grayish brown loam in the upper part 
and dark brown or brown loam in the lower part. The 
underlying material, from 19 to 60 inches, is grayish 
brown loam in the upper part, yellowish brown loam in 
the middle part, and yellowish brown sandy clay loam in 
the lower part. In places, particularly the southwestern 
part of the county, the surface layer and subsoil are silt 
loam or very fine sandy loam. In addition, parts of this 
area have underlying material with a higher clay content. 
In other places, generally on light colored knolls, the 
surface layer is thinner and there is no subsoil. 

Typically, the Emrick soil has a surface layer of black 
loam about 16 inches thick. The subsoil, from 16 to 34 
inches, is very dark grayish brown loam. The underlying 
material, from 34 to 60 inches, is light olive brown loam 
in the upper and middle parts and olive brown loam in 
the lower part. In places, particularly the southwestern 
part of the county, the surface layer and subsoil are silt 
loam or very fine sandy loam. In addition, parts of this 
area have underlying material with a higher clay content. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the moderately well drained Cathay soil, the some- 
what poorly drained Fram soil, the very poorly drained 
Parnell soil, and the poorly drained Tonka soil. The 
Cathay soil contains excess sodium in the subsoil and is 
in swales slightly below the Emrick soil. The Fram soil 
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has layers of lime accumulation within a depth of 16 
inches and is on the margins of deep depressions. The 
Parnell and Tonka soils are in depressions. 

The soils in this map unit have moderate permeability. 
Available water capacity is high, and runoff is medium. 
Susceptibility to soil blowing and to water erosion is 
moderate. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, range, wind- 
breaks, and recreational uses. The potential is fair for 
most engineering uses and is very poor for wetland wild- 
life habitat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. The main management concerns 
are control of soil blowing and water erosion. The use of 
field windbreaks, annual buffer strips, and stubble mulch- 
ing helps alleviate soil blowing. Use of crop residue and 
planting of grassed waterways help control water ero- 
sion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

These soils are well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well on the 
Emrick soil. Nearly all climatically adapted species have 
the potential to grow well on the Heimdal soil. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. Sewage lagoons can be treated for 
seepage by sealing the bottom of the lagoon. In areas 
proposed for irrigation，onsite investigations can locate 
the area with more clayey underlying material. These 
soils are generally not suited to wetland wildlife habitat. 

This map unit is in capability subclass lle. 


23C—Heimdal-Esmond loams, 6 to 9 percent 
siopes. This map unit consists of deep, gently rolling, 
well drained soils on glacial till plains and moraines. The 
Heimda! soil is on side slopes and is 35 to 50 percent of 
the map unit. The Esmond soil is on knolls and ridges 
and is 30 to 45 percent of the map unit. Areas of the two 
soils are so intricately mixed or individually so small in 
size that it is not practìcal to separate them in mapping. 
Individual areas of this map unit are 5 to 600 acres. 

Typically, the Heimdal soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 19 
inches, is very dark grayish brown loam in the upper part 
and dark brown or brown loam in the lower part. The 
underlying material, from 19 to 60 inches, is grayish 
brown loam in the upper part, yellowish brown loam in 
the middle part, and yellowish brown sandy clay loam in 
the lower part. in places, particularly the southwestern 
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part of the county, the surface layer and subsoil are silt 
loam or very fine sandy loam. In addition, parts of this 
area have underlying material with a higher clay content. 

Typically, the Esmond soil has a surface layer of black 
loam about 9 inches thick. The underlying material, from 
9 to 23 inches, is dark grayish brown and grayish brown 
loam. The underlying material, from 23 to 60 inches, is 
light olive brown loam. In places, particularly the south- 
western part of the county, the surface layer and subsoil 
are silt loam or very fine sandy loam. In addition, parts of 
this area have underlying material with a higher clay 
content. In other places, generally on higher knolls and 
ridges, the surface layer is thinner and moderately 
eroded, and in places the surface is stony. 

Included with these soils in mapping, and making up 
15 to 20 percent of the map unit, are small areas of the 
moderately well drained Emrick soil, the very poorly 
drained Parnell soil, and the poorly drained Tonka soil. 
The Emrick soil has a thicker subsoil and surface layer 
and is in swales and on lower side slopes. The Parnell 
and Tonka soils are in deep depressions. 

The soils in this map unit have moderate permeability. 
Available water capacity is high, and runoff is rapid. Sus- 
ceptibility to soil blowing is moderate and to water ero- 
sion is high. 

Most areas of these soils are used for cultivated 
crops. The potential is fair for crops, windbreaks, and 
most engineering uses. The potential is good for range 
and recreational uses and is very poor for wetland wild- 
life habitat. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. The main management concerns are 
control of soil blowing and water erosion. The use of 
field windbreaks, annual buffer strips, and stubble muich- 
ing help alleviate soil blowing. Use of crop residue and 
planting of grassed waterways help control water ero- 
sion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The Heimdal soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. Nearly all cli- 
matically adapted species grow well. The Esmond soil is 
poorly suited to trees and shrubs in windbreaks and 
environmental plantings, but is suited to plantings for 
wildlife habitat, recreation, and beautification where sur- 
vival, growth, and vigor are not required or expected to 
be optimum. Grass and weeds need to be eliminated 
before the trees are planted, and ground cover regrowth 
needs to be controlled for the entire life oí the plantings. 

The soils in this map unit are suited to buildings and 
sanitary facilities. In areas proposed for irrigation, onsite 
investigations can locate more clayey underlying materi- 
al. Alternate sites are needed for sewage lagoons. 
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These soils are generally not suited to wetland wildlife 
habitat. | 
This map unit is in capability subclass Ille. 


24—Fram-Emrick loams, 1 to 3 percent slopes. This 
map unit consists of deep, nearly level soils on glacial till 
plains. The somewhat poorly drained Fram soil is in 
swales and on the concave lower side slopes and is 35 
to 50 percent of the map unit. The moderately well 
drained Emrick soil is on the rises and is 35 to 50 
percent of the map unit. Areas of the two soils are 50 
intricately mixed or individually so small in size that it is 
not practical to separate them in mapping. Individual 
areas of this map unit are 5 to 350 acres. 

Typically, the surface layer of the Fram soil is black 
loam in the upper part, very dark gray loam in the lower 
part, and 13 inches thick. The underlying material, from 
13 to 27 inches, is grayish brown loam. The underlying 
material, from 27 to 60 inches, is light olive brown loam 
and olive brown loam. In places, particularly the south- 
western part of the county, the surface layer to the 
underlying material is silt loam or very fine sandy loam. 
In parts of this area there is a higher clay content in the 
underlying material. In other places the surface layer 
through the underlying material has higher clay content. 

Typically, the Emrick soil has a surface layer of black 
loam about 16 inches thick. The subsoil, from 16 to 34 
inches, is very dark grayish brown loam. The underlying 
material, from 34 to 60 inches, is light olive brown loam 
in the upper and middle parts and olive brown loam in 
the lower part. In places, particularly in the southwestern 
part of the county, the surface layer and subsoil are silt 
loam or very fine sandy loam. In addition, in parts of this 
area the underlying material has higher clay content. 
Some places are gently sloping. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the moderately well drained Cathay soil, the poorly 
drained Tonka soil, and the very poorly drained Parnell 
soil. The Cathay soil contains excess sodium in the sub- 
soil and is in the same landscape position as the Emrick 
soil. Parnell and Tonka soils are in the depressions. 

The soils in this map unit have moderate permeability. 
Available water capacity is high, and runoff is slow. Early 
in spring and after unusually heavy rainy periods a high 
water table develops in the Fram soil, resulting in wet- 
ness. Susceptibility to soil blowing is high and to water 
erosion is low. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, range, and wind- 
breaks. The potential is fair for most engineering and 
recreational uses and poor for wetland wildlife habitat. 

This map unit is well suited to wheat, oats, barley, flax, 
and grass-legume hay. The main management concern 
is control of soil blowing. Intensive use of field wind- 
breaks, annual buffer strips, and stubble mulching can 
alleviate this problem. 
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Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

These soils are well suited to trees and shrubs in 
windbreaks and environmental plantings. Potential is 
good for growing all climatically adapted species. Grass 
and weeds need to be eliminated before the trees are 
planted, and ground cover regrowth needs to be con- 
trolled for the entire life of the plantings. 

This map unit is suited to sanitary facilities and build- 
ings. On the Fram soil, wetness can be minimized by 
foundation drainage, or by locating structures on the 
higher lying Emrick soils. Sewage lagoons can be treated 
for seepage by sealing the bottom of the lagoon. In 
areas proposed for irrigation, onsite investigations can 
locate the areas with more clayey underlying material. 
These soils are poorly suited to wetland wildlife habitat. 

This map unit is in capability subclass lle. 


25D—Esmond-Heimdal loams, 9 to 15 percent 
slopes. This map unit consists of deep, rolling, well 
drained soils on glacial till plains and moraines. The 
Esmond soil is on hilltops and ridges and is 35 to 50 
percent of the map unit. The Heimdal soil is on side 
slopes and is 30 to 45 percent of the map unit. Areas of 
the two soils are so intricately mixed or individually so 
small in size that it is not practical to separate them in 
mapping. Individual areas of this map unit are 5 to more 
than 600 acres. 

Typically, the Esmond soil has a surface layer of black 
loam about 9 inches thick. The underlying material, from 
9 to 23 inches, is dark grayish brown and grayish brown 
loam. The underlying material, from 23 to 60 inches, is 
light olive brown loam. In places, generally on higher 
hilltops and ridges, the surface layer is thinner and mod- 
erately eroded. In other places the surface is stony. The 
underlying material has higher clay content in places. 

Typically, the Heimdal soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 19 
inches, is very dark grayish brown loam in the upper part 
and dark brown or brown loam in the lower part. The 
underlying material, from 19 to 60 inches, is grayish 
brown loam in the upper part, yellowish brown loam in 
the middle part, and yellowish brown sandy clay loam in 
the lower part. In places, the underlying material has 
higher clay content. 

Included with these soils in mapping, and making up 
15 to 20 percent of the map unit, are small areas of the 
moderately well drained Emrick soil, the excessively 
drained Sioux soil, the very poorly drained Parnell soil, 
and the poorly drained Tonka soil. The Emrick soil has a 
thicker subsoil and surface layer and is in swales and on 
the lower side slopes. The Sioux soi! has underlying 
material of sand and gravel at a depth of 9 inches and is 
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on some hilltops. The Parnell and Tonka soils are in 
depressions. 

The soils in this map unit have moderate permeability. 
Available water capacity is higher, and runoff is very 
rapid. Susceptibility to soil blowing is moderate and to 
water erosion is very high. 

Most areas of these soils are used for native range 
and pasture. The potential is fair for range, windbreaks, 
and for most engineering and recreational uses. The 
potential is poor for crops and is very poor for wetland 
wildlife habitat. 

These soils are not suited to growing wheat, oats, 
barley, flax, and grass-legume hay because of slope and 
the high hazard of water erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The Esmond soil is poorly suited to growing trees and 
shrubs in windbreaks and environmental plantings, but is 
suited to plantings for wildlife habitat, recreation, and 
beautification where survival, growth, and vigor are not 
reguired or expected to be optimum. The Heimdal soil is 
well suited to growing trees and shrubs in windbreaks 
and environmental plantings. Nearly all climatically 
adapted species grow well. Grass and weeds need to be 
eliminated before the trees are planted, and ground 
cover regrowth needs to be controlled for the entire life 
of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. Slope is a limitation for buildings that 
can be overcome by cut and fill operations. Alternate 
sites are needed for sewage lagoons. These soils gener- 
ally are not suited to wetland wildlife habitat. 

This map unit is in capability subclass Vie. 


25E—Esmond-Heimdal loams, 15 to 25 percent 
slopes. This map unit consists of deep, hilly, well 
drained soils on glacial moraines and coulee breaks. On 
the moraines, the drainageways extend to concave lower 
slopes and swales. The swales occasionally contain 
small, deep depressions. The Esmond soil is on hilltops 
and ridges and is 35 to 55 percent of the map unit. The 
Heimdal soil is on side slopes and is 30 to 45 percent of 
the map unit. Areas of the two soils are so intricately 
mixed or individually so small in size that it is not practi- 
cal to separate them in mapping. Individual areas of this 
map unit are 5 to more than 600 acres. 

Typically, the Esmond soil has a surface layer of black 
loam about 9 inches thick. The underlying material, from 
9 to 23 inches, is dark grayish brown and grayish brown 
loam. The underlying material, from 23 to 60 inches, is 
light olive brown loam. In places, generally on higher 
hilltops and ridges, the surface layer is thinner and mod- 
erately eroded. In other places the surface is stony, and 
in places the underlying material has higher clay content. 
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Typically, the Heimdal soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 19 
inches, is very dark grayish brown loam in the upper part 
and dark brown or brown loam in the lower part. The 
underlying material, from 19 to 60 inches, is grayish 
brown loam in the upper part, yellowish brown loam in 
the middle part, and yellowish brown sandy clay loam in 
the lower part. In places the surface layer is stony. In 
other places, the underlying material has higher clay 
content. 

Included with these soils in mapping, and making up 
10 to 20 percent of the map unit, are small areas of the 
moderately well drained Emrick soil, the excessively 
drained Sioux soil, the very poorly drained Parnell soil, 
and the poorly drained Tonka soil. The Emrick soil has a 
thicker subsoil and surface layer and is in swales, on the 
lower side slopes, and in drainageways. The Sioux soil 
has underlying material of sand and gravel at a depth of 
9 inches and is on some hilltops and ridges. The Parnell 
and Tonka soils are in depressions. 

The soils in this map unit have moderate permeability. 
Available water capacity is high, and runoff is very rapid. 
Susceptibility to soil blowing is moderate and to water 
erosion is very high. 

Most areas of these soils are used for range. The 
potential is poor for crops, windbreaks, and most engi- 
neering and recreational uses. The potential is fair for 
range and is very poor for wetland wildlife habitat. It is 
generally not feasible to cultivate these soils because of 
slope and the high hazard of water erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The Esmond soil is poorly suited to trees and shrubs 
in windbreaks and environmental plantings, but is suited 
to plantings for wildlife habitat, recreation, and beautifica- 
tion where survival, growth, and vigor are not required or 
expected to be optimum. The Heimdal soil is suited to 
trees and shrubs in windbreaks and environmental plant- 
ings. Nearly all climatically adapted species grow well. 
Grass and weeds need to be eliminated before the trees 
are planted, and ground cover regrowth needs to be 
controlled for the entire life of the plantings. 

The soils in this map unit are poorly suited to sanitary 
facilities and buildings because of the slope. Alternate 
sites are needed for buildings and related uses. These 
soils are generally not suited to wetland wildlife habitat. 

This map unit is in capability subclass Vle. 


26E—Esmond-Sioux loams, 9 to 25 percent slopes. 
This map unit consists of deep, rolling, and hilly soils on 
glacial till plains, moraines, and eskers. The excessively 
drained Sioux soil is very shallow over sand and gravel. 
It is on hills and ridges dissected by narrow drain- 
ageways and makes up 25 to 45 percent of the map 
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unit. The well drained Esmond soil is on the upper side 
slopes, hilltops, and ridges and is 40 to 60 percent of the 
map unit. Areas of the two soils are so intricately mixed 
or individually so small in size that it is not practical to 
separate them in mapping. Areas of this map unit are 5 
to 300 acres. 

Typically, the Esmond soil has a surface layer of black 
loam about 9 inches thick. The underlying material, from 
9 to 23 inches, is dark grayish brown and grayish brown 
loam. The underlying material, from 23 to 60 inches, is 
light olive brown loam. In places there are more coarse 
fragments than normally found in this soil. In other 
places, generally on the side slopes, there is a subsoil, 
and in places the surface layer is thinner and moderately 
eroded. 

Typically, the Sioux soil has a surface layer of black 
loam about 5 inches thick. The next layer, from 5 to 9 
inches, is very dark grayish brown gravelly loam. The 
underlying material, from 9 to 60 inches, is dark brown, 
brown, and dark yellowish brown very gravelly sand. In 
places the soil is somewhat excessively drained, the 
surface layer is more than 5 inches thick, and the depth 
to sand and gravel is 9 to 20 inches. 

Included with these soils in mapping, and making up 
10 to 20 percent of the map unit, are small areas of the 
well drained Dickey and Maddock soils and the moder- 
ately well drained Emrick and Towner soils. The Dickey 
and Towner soils have a surface layer of fine sandy 
loam and underlying material of loam. The Maddock soil 
has a loamy fine sand and fine sandy loam surface layer 
and fine sand in the underlying material. The Emrick soil 
has a subsoil and a thicker surface layer. Towner soils 
are in swales, on the lower side slopes, and in drain- 
ageways. 

Permeability in the Esmond soil is moderate, and avail- 
able water capacity is high. Permeability in the Sioux soil 
is rapid, and available water capacity is very low. Runoff 
ranges from medium to very rapid. Susceptibility to soil 
blowing is moderate and to water erosion is high or very 
high. 

Most areas of these soils are used for range. The 
potential is poor for crops, windbreaks, and most engi- 
neering and recreational uses. The potential is fair for 
range and is very poor for wetland wildlife habitat. 

It is not feasible to cultivate the Sioux soil because of 
the slope, the hazard of water erosion, and the very low 
available water capacity. 

Using these soils for pastureland or rangeland helps 
control erosion. Conserving soil moisture and overgraz- 
ing are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

The Esmond soil is poorly suited to trees and shrubs 
in windbreaks and environmental plantings because of 
slope. It is suited to plantings for wildlife habitat, recrea- 
tion, and beautification where survival, growth, and vigor 
are not required or expected to be optimum. The Sioux 
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soil is not suited to these uses because of the very low 
available water capacity. 

The soils in this map unit are poorly suited to sanitary 
facilities and buildings. Slope is a limitation for buildings 
that can be overcome by cut and fill operations in the 
areas having 9 to 15 percent slopes. There is a possibil- 
ity of septic tank effluent contaminating ground water 
supplies because of the high seepage rates on the Sioux 
soil. Alternate sites are needed for sewage lagoons, 
buildings, and septic tanks where there is 15 to 25 per- 
cent slopes. These soils are not suited to wetland wildlife 
habitat. 

This map unit is in capability subclass Ме. 


27C—Barnes-Sioux loams, 3 to 9 percent slopes. 
This map unit consists of deep, gently sloping, and mod- 
erately sloping soils on glacial till plains and eskers. The 
excessively drained Sioux soil is very shallow over sand 
and gravel. It is on knolls and ridges and is 30 to 45 
percent of the map unit. The well drained Barnes soil is 
on side slopes and is 35 to 50 percent of the map unit. 
Areas of the two soils are so intricately mixed or individ- 
ually so small in size that it is not practical to separate 
them in mapping. Individual areas of this map unit are 5 
to 125 acres. 

Typically, the Barnes soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 18 
inches, is dark brown loam in the upper part and dark 
grayish brown loam in the lower part. The underlying 
material, from 18 to 60 inches, is grayish brown loam in 
the upper part and light olive brown loam in the lower 
part. In places, more coarse fragments than normal are 
found in this soil. In other places, the surface layer is 
thinner and moderately eroded, and there is no subsoil. 

Typically, the Sioux soil has à surface layer of black 
loam about 5 inches thick. The next layer, from 5 to 9 
inches, is very dark grayish brown gravelly loam. The 
underlying material, from 9 to 60 inches, is dark brown, 
brown, and dark yellowish brown very gravelly sand. In 
places, more coarse sand and less gravel than normal 
are in this soil. The surface layer in places is moderately 
eroded. In other places, the soil is somewhat excessively 
drained, the surface layer is more than 5 inches thick, 
and the depth to sand and gravel is 9 to 20 inches. 

Included with these soils in mapping, and making up 
10 to 20 percent of the map unit, are small areas of the 
moderately well drained Svea soil. It has a thicker sub- 
soil and surface layer and is in swales and on the lower 
slopes. 

Permeability is moderately slow in the Barnes soil, 
available water capacity is high, and runoff is medium 
and rapid. Permeability is rapid in the Sioux soil, availa- 
ble water capacity is very low, and runoff is slow. Sus- 
ceptibility to soil blowing is low and to water erosion is 
low to high. 

Most areas of these soils are used for cultivated 
crops. The potential is fair for crops, windbreaks, and 
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most engineering uses. The potential is very poor for 
wetland wildlife habitat and good for range and recre- 
ational uses. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. The main management concerns are 
the very low available water capacity on Sioux soil and 
the control of water erosion. Stubble mulching and high 
stubble can help low available water capacity. Use of 
crop residue and planting of grassed waterways where 
necessary help control water erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Conserving soil moisture and overgraz- 
ing are the main management limitations. Proper stock- 
ing rates, pasture rotation, and timely delay of grazing 
help keep the pasture and soil in good condition. 

The Barnes soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. Nearly all cli- 
matically adapted species have the potential to grow 
well. The Sioux soil is not suited to trees and shrubs in 
windbreaks and environmental plantings because of very 
low available water capacity. Grass and weeds need to 
be eliminated before the trees are planted, and ground 
cover regrowth needs to be controlled for the entire life 
of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. The moderately slow permeability for 
septic tanks on the Barnes soil can be overcome by 
increasing the size of the absorption field. There is a 
possibility of septic tank effluent contaminating ground 
water supplies because of high seepage rates on the 
Sioux soil. On the Barnes soil, the shrink-swell limitation 
can be overcome by reinforcing foundations and base- 
ment walls or by locating structures on the Sioux soil. 
Alternate sites are needed for sewage lagoons on the 
Sioux soil and on areas having 7 to 9 percent slopes. 
These soils are not suited to wetland wildlife habitat. 

This map unit is in capability subclass IVe. 


28D—Barnes-Sioux loams, 9 to 15 percent slopes. 
This map unit consists of deep, rolling soils on glacial till 
plains, moraines, and eskers. The excessively drained 
Sioux soil is very shallow over sand and gravel. it is on 
hilllops and ridges dissected by narrow drainageways 
and is 25 to 45 percent of the map unit. The well drained 
Barnes soil is on side slopes and is 40 to 60 percent of 
the map unit. Areas of the two soils are so intricately 
mixed or individually so small in size that it is not practi- 
cal to separate them in mapping. Individual areas of this 
map unit are 5 to 300 acres. 

Typically, the Barnes soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 18 
inches, is dark brown loam in the upper part and dark 
grayish brown loam in the lower part. The underlying 
material, from 18 to 60 inches, is grayish brown loam in 
the upper part and light olive brown loam in the lower 
part. In places, more coarse fragments than normal are 
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found in this soil. In other places the surface layer is 
thinner and moderately eroded, and there is no subsoil. 

Typically, the Sioux soil has a surface layer of black 
loam about 5 inches thick. The next layer, from 5 to 9 
inches, is very dark grayish brown gravelly loam. The 
underlying material, from 9 to 60 inches, is dark brown, 
brown, and dark yellowish brown very gravelly sand. In 
places, more coarse sand and less gravel than normal 
are in this soil, and the surface layer is moderately 
eroded in some places. In other places, the soil is some- 
what excessively drained, the surface layer is more than 
5 inches thick, and the depth to sand and gravel is 9 to 
20 inches. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the moderately well drained Svea soil. This soil has a 
thicker subsoil and surface layer and is in swales and on 
the lower side slopes. 

Permeability is moderately slow in the Barnes soil, 
available water capacity is high, and runoff is very rapid. 
Permeability is rapid in the Sioux soil, available water 
capacity is very low, and runoff is medium. Susceptibility 
to soil blowing is low and to water erosion is high or very 
high. 

Most areas of these soils are used for range. The 
potential is fair for range, windbreaks, and for most engi- 
neering and recreational uses. The potential is poor for 
crops and very poor for wetland wildlife habitat. It is 
generally not feasible to cultivate these soils because of 
slope, the high hazard of water erosion, and very low 
available water capacity on the Sioux soil. 

Using these soils for pastureland or rangeland helps 
control erosion. The main management concerns are 
conserving soil moisture and overgrazing. Proper stock- 
ing rates, pasture rotation, and timely delay of grazing 
help keep the pasture and soil in good condition. 

The Barnes soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. Nearly all cli- 
matically adapted species grow well. The Sioux soil is 
not suited to trees and shrubs in windbreaks and envi- 
ronmental plantings because of very low available water 
capacity. Grass and weeds need to be eliminated before 
the trees are planted, and ground cover regrowth needs 
to be controlled for the entire life of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. The moderately slow permeability of 
the Barnes soil is a limitation for septic tanks and can be 
overcome by increasing the size of the absorption field. 
There is a possibility of septic tank effluent contaminat- 
ing ground water supplies because of the high seepage 
rates on the Sioux soil. The slope limitation for buildings 
can be overcome by cut and fill operations. On the Barnes 
soil, the shrink-swell limitation can be overcome by rein- 
forcing foundations and basement walls or by locating 
structures on the Sioux soil. Alternate sites are needed for 
sewage lagoons. These soils are not suited to wetland 
wildlife habitat. 
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This map unit is in capability subclass Vie. 


30D—Barnes-Buse very stony loams, 6 to 25 per- 
cent slopes. This map unit consists of deep, gently 
rolling to hilly, well drained, very stony soils on glacial till 
plains and moraines. Stones, mainly on hills and ridges, 
cover 3 to 15 percent of the surface (fig. 8). The Barnes 
soil is on side slopes and is 35 to 45 percent of the map 
unit. The Buse soil is on hilltops and ridges and is 35 to 
45 percent of the map unit. Areas of the two soils are so 
intricately mixed or individually so small in size that it is 
not practical to separate them in mapping. Individual 
areas of this map unit are 5 to 600 acres. 

Typically, the Barnes soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 18 
inches, is dark brown loam in the upper part and dark 
brown loam in the lower part. The underlying material, 
from 18 to 60 inches, is grayish brown loam in the upper 
part and light olive brown loam in the lower part. 

Typically, the Buse soil has a surface layer of very 
dark gray loam about 8 inches thick. The underlying 
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material, from 8 to 15 inches, is grayish brown and, from 
15 to 60 inches, is light olive brown loam. In places, 
generally on higher hilltops and ridges, the surface layer 
is thinner and in other places the stone cover is more 
than 25 percent. In places the soil is moderately eroded. 

Included with these soils in mapping, and making up 
15 to 20 percent of the map unit, are small areas of the 
moderately well drained Svea soil, the very poorly 
drained Parnell soil, and the poorly drained Tonka soil. 
The Svea soil has a thicker subsoil and surface layer 
and is in swales and on the lower side slopes. The 
Parnell and Tonka soils are in deep depressions. 

The soils in this map unit have moderately slow per- 
meability. Available water capacity is high, and runoff is 
rapid and very rapid. Susceptibility to soil blowing is low 
and to water erosion is high or very high. 

Most areas of these soils are used for range. The 
potential is poor for crops, windbreaks, and for most 
engineering and recreational uses. The potential is good 
for range and is very poor for wetland wildlife habitat. It 


Figure 8.—Stones on the surface of the Barnes soil limit its use to rangeland. 
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is generally not feasible to cultivate these soils because 
of slope and stoniness. 

Using these soils for rangeland helps control erosion. 
Overgrazing results in reduced plant vigor and forage 
yields. Proper stocking rates, pasture rotation, and timely 
delay of grazing help keep the pasture and soil in good 
condition. 

These soils are generally not suited to trees and 
shrubs in windbreaks because of stoniness and slope. 
Environmental plantings for wildlife habitat, recreation, or 
beautification can be made if the trees and shrubs are 
hand-planted. Grass and weeds need to be eliminated 
before the trees are planted, and ground cover regrowth 
needs to be controlled for the entire life of the plantings. 

The soils in this map unit are poorly suited to sanitary 
facilities and buildings. The moderately slow permeability 
is a limitation for septic tanks and can be overcome in 
areas that have 6 to 15 percent slopes by enlarging the 
size of the absorption field. The presence of large stones 
is a limitation for buildings and septic tanks and can be 
minimized by removing the stones. Alternate sites are 
needed for buildings and septic tanks where areas have 
15 to 25 percent siopes. These soils are not suited to 
wetland wildlife habitat. 

This map unit is in capability subclass Vis. 


31B—Towner fine sandy loam, 1 to 6 percent 
slopes. This deep, nearly level and gently sloping, mod- 
erately well drained soil is on sand mantled glacial lake 
and till plains. Individual areas of this map unit are 5 to 
150 acres. 

Typically, the surface layer is black fine sandy loam 
about 8 inches thick. The subsoil, from 8 to 18 inches, is 
very dark grayish brown loamy fine sand. The underlying 
material, from 18 to 60 inches, is brown loamy fine sand 
in the upper part and light yellowish brown loam in the 
middle and lower parts. In places, generally on some of 
the higher knolls and rises, the surface layer is thinner 
and moderately eroded, and the surface in some areas 
has as much as 10 percent stone cover. In other places, 
the slopes are moderate, and in some areas the surface 
layer and subsoil are lighter in color, and the soil is well 
drained. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the well drained Esmond and Maddock soils and the 
moderately well drained Hecla soil. The Esmond soil has 
a loam surface layer. The Maddock and Hecla soils have 
loamy fine sand and fine sand underlying material. The 
Esmond soil is on the tops of some knolls and rises. The 
Maddock soil is on the upper side slopes. The Hecla soil 
is in some swales and drainageways. 

This soil has rapid permeability in the upper part and 
moderately slow permeability in the lower part. Available 
water capacity is moderate, and runoff is slow. Suscepti- 
bility to soil blowing is high and to water erosion is low. 
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Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is good for range, wind- 
breaks, and recreational uses. The potential is fair for 
crops and most engineering uses and is poor for wetland 
wildlife habitat. 

This soil is suited to wheat, oats, barley, flax, and 
grass-legume hay. When the soil is tilled, the main man- 
agement concerns are low available water capacity and 
control of soil blowing. These limitations can be alleviat- 
ed by leaving high stubble and by the intensive use of 
field windbreaks, annual buffer strips, and stubble mulch- 
ing. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. The main management concerns are con- 
serving soil moisture and overgrazing. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing all climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is suited to sanitary facilities and buildings. 
The moderately slow permeability is a limitation for 
septic tanks and can be overcome by increasing the size 
of the absorption field. Wetness is a limitation for build- 
ings that can be minimized by foundation drainage or by 
locating structures on the higher lying areas. This soil is 
poorly suited to wetland wildlife habitat. 

This map unit is in capability subclass Ille. 


33C—Dickey fine sandy loam, 6 to 9 percent 
slopes. This deep, gently rolling, well drained soil is on 
sand mantled glacial lake and till plains. Individual areas 
of this map unit are 5 to 150 acres. 

Typically, the surface layer is black fine sandy loam 
about 8 inches thick. The subsoil, from 8 to 28 inches, is 
very dark grayish brown loamy fine sand in the upper 
part and brown loamy fine sand in the lower part. The 
underlying material, from 28 to 60 inches, is light yellow- 
ish brown loam in the upper part and light olive brown 
loam in the lower part. In places, generally on some of 
the higher knolls and ridges, the surface layer is thinner 
and moderately eroded, and the surface in some of 
these areas has as much as 10 percent stone cover. In 
other places, generally in swales and drainageways, the 
surface layer and subsoil are darker, and the soil is 
moderately well drained. 

Included with this soil in mapping, and making up as 
much as 20 percent of the map unit, are small areas of 
the well drained Esmond and Maddock soils and the 
moderately well drained Hecla soil. The Esmond soil has 
a loam surface layer. The Maddock and Hecla soils have 
loamy fine sand and fine sand underlying material. The 
Esmond soil is on tops of some knolls and ridges. The 
Maddock soil is in the same landscape position as the 
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Dickey soil. The Hecla soil is in some swales and drain- 
ageways. 

This soil has rapid permeability in the upper part and 
moderately slow permeability in the lower part. Available 
water capacity is moderate, and runoff is medium. Sus- 
ceptibility to soil blowing is high and to water erosion is 
moderate. 

Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is fair for range, wind- 
breaks, and for most engineering uses. The potential is 
good for recreational uses, poor for crops, and very poor 
for wetland habitat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. When the soil is tilled, the main 
management concerns are low available water capacity, 
and control of soil blowing and water erosion. High stub- 
ble, intensive use of field windbreaks, annual buffer 
strips, and stubble mulching help to alleviate the low 
available water capacity and to control soil blowing. 
Using crop residue and planting grassed waterways 
where necessary help control water erosion. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. The main management concerns are con- 
serving soil moisture and overgrazing. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is suited to trees and shrubs in windbreaks 
and environmental plantings. Potential is good for grow- 
ing some climatically adapted species. Grass and weeds 
need to be eliminated before the trees are planted, and 
ground cover regrowth needs to be controlled for the 
entire life of the plantings. 

This soil is suited to sanitary facilities and buildings. 
The moderately slow permeability is a limitation for 
septic tanks and can be overcome by increasing the size 
of the absorption field. Alternate sites are needed for 
sewage lagoons. This soil is generally not suited to wet- 
land wildlife habitat. 

This map unit is in capability subclass IVe. 


34—Embden-Heimdal complex, 1 to 3 percent 
slopes. This map unit consists of deep, nearly level soils 
on glacial uplands. The moderately well drained Embden 
soil is in swales and on the lower side slopes and is 40 
to 60 percent of the map unit. The well drained Heimdal 
soil is on rises and is 20 to 40 percent of the map unit. 
Areas of the two soils are so intricately mixed or individ- 
ually so small in size that it is not practical to separate 
them in mapping. Individual areas of this map unit are 5 
to 150 acres. 

Typically, the Embden soil has a surface layer of black 
fine sandy loam about 12 inches thick. The subsoil, from 
12 to 34 inches, is fine sandy loam. It is very dark 
grayish brown in the upper part and dark brown in the 
lower part. The underlying material, from 34 to 60 
inches, is brown loamy fine sand. In places the surface 
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layer is loam. In other places there are more pebbles 
than normal throughout the soil. 

Typically, the Heimdal soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 19 
inches, is very dark grayish brown loam in the upper part 
and dark brown or brown loam in the lower part. The 
underlying material, from 19 to 60 inches, is grayish 
brown loam in the upper part, yellowish brown loam in 
the middle part, and yellowish brown sandy loam in the 
lower part. In places, the surface layer is sandy loam. In 
other places, usually on tops of rises, the surface layer ìs 
thinner and moderately eroded. A few rises are slightly 
stony. 

Included with these soils in mapping, and making up 
10 to 20 percent of the map unit, are small areas of the 
well drained Dickey soil, the moderately well drained 
Towner soil, the poorly drained Tonka soil, and the very 
poorly draìned Parnell soil. The Dickey and Towner soils 
have more sand in the subsoil and surface layer and are 
in sandier areas of the side slopes and swales. The 
Parnell and Tonka soils are in deep depressions. 

Permeability in the Embden soil is moderately rapid, 
available water capacity ís moderate, and runoff is slow. 
Permeability in the Heimdal soil is moderate, available 
water capacity is high, and runoff is slow. Susceptibility 
to soil blowing is high and to water erosion is low. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, range, wind- 
breaks, and recreational uses. The potential is fair for 
most engineering uses and is poor for wetland wildlife 
habitat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. Control of soil blowing is the 
main management concern. Intensive use of field wind- 
breaks, annual buffer strips, and stubble mulching can 
alleviate this limitation. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil ìn good condition. 

These soils are well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well on the 
Embden soil. Nearly all climatically adapted species have 
the potential to grow well on the Heimdal soil. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

The soils ìn this map unit are suited to sanitary facili- 
ties and buildings. There is a possibility of septic tank 
effluent contaminating ground water supplies because of 
the high seepage rates on the Embden soil. Wetness is 
a limitation for buildings on the Embden soil that can be 
minimized by foundation drainage or by locating struc- 
tures on the higher lying Heimdal soil. Seepage is a 
limitation for sewage lagoons on the Heimdal soil and 
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can be overcome by special treatment to seal the 
bottom of the lagoon. Alternate sites are needed for 
sewage lagoons on the Embden soil. These soils are 
poorly suited to wetland wildlife habitat. 

This map unit is in capability subclass Ille. 


34B—Embden-Heimdal complex, 3 to 6 percent 
slopes. This map unit consists of deep, gently sloping 
soils on glacial uplands. The moderately well drained 
Embden soil is in swales and on the lower side slopes 
and is 35 to 55 percent of the map unit. The well drained 
Heimdal soil is on knolls, ridges, and upper side slopes 
and is 25 to 45 percent of the map unit. Areas of the two 
soils are so intricately mixed or individually so small in 
size that it is not practical to separate them in mapping. 
Individual areas of this map unit are 5 to 250 acres. 

Typically, the Embden soil has a surface layer of black 
fine sandy loam about 12 inches thick. The subsoil, from 
12 to 34 inches, is very dark grayish brown fine sandy 
loam in the upper part and dark brown fine sandy loam 
in the lower part. The underlying material, from 34 to 60 
inches, is brown loamy fine sand. In places, the surface 
layer is loam. In other places, there are more pebbles 
than typical throughout the soil. 

Typically, the Heimdal soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 19 
inches, is very dark grayish brown loam in the upper part 
and dark brown or brown loam in the lower part. The 
underlying material, from 19 to 60 inches, is grayish 
brown loam in the upper part, yellowish brown loam in 
the middle part, and yellowish brown sandy clay loam in 
the lower part. In places the surface layer is fine sandy 
loam, and there is more fine sand than typical in the 
subsoil and underlying material. In other places, general- 
ly on the tops of knolls and ridges, the surface layer is 
thinner and moderately eroded. A few knolls and ridges 
are slightly stony. 

Included with these soils in mapping, and making up 
10 to 20 percent of the map unit, are small areas of the 
well drained Dickey soil, the moderately well drained 
Towner soil, the poorly drained Tonka soil, and the very 
poorly drained Parnell soil. The Dickey and Towner soils 
have more sand in the subsoil and surface layers and 
are in the sandier areas of side slopes and swales. The 
Parnell and Tonka soils are in deep depressions. 

Permeability in the Embden soil is moderately rapid, 
available water capacity is moderate, and runoff is slow 
or moderate. Permeability in the Heimdal soil is moder- 
ate, available water capacity is high, and runoff is slow 
or medium. Susceptibility to soil blowing is high and to 
water erosion is low or moderate. 

Most areas of these soils are used for cultivated 
crops. The potential is good for range, windbreaks, and 
recreational uses. The potential ìs very poor for wetland 
wildlife and is fair for crops and most engineering uses. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. Control of soil blowing is the main 
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management concern. This limitation can be alleviated 
by the intensive use of field windbreaks, annual buffer 
strips, and stubble mulching. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

These soils are well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well in the 
Embden soil. Nearly all climatically adapted species have 
the potential to grow well on the Heimdal soil. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. There is a possibility of septic tank 
effluent contaminating ground water supplies because of 
the high seepage rates on the Embden soil. Wetness is 
a limitation for buildings on the Embden soil and can be 
minimized by installing foundation drainage or by locating 
structures on the higher lying Heimdal soil. Sewage la- 
goons on the Heimdal soil can be treated for seepage by 
sealing the bottom of the lagoon. Alternate sites are 
needed for sewage lagoons on the Embden soil. These 
soils are generally not suited to wetland wildlife habitat. 

This map unit is in capability subclass Ille. 


34C—Embden-Heimdal complex, 6 to 9 percent 
slopes. This map unit consists of deep, gently rolling 
soils on sand mantled glacial moraines. The moderately 
well drained Embden soil is in swales and on the lower 
side slopes, and is 35 to 45 percent of the map unit. The 
well drained Heimdal soil is on knolls, ridges, and upper 
side slopes and is 35 to 45 percent of the map unit. 
Areas of the two soils are so intricately mixed or individ- 
ually so small in size that it is not practical to separate 
them in mapping. Individual areas of this map unit are 5 
to 125 acres. 

Typically, the Embden soil has a surface layer of black 
fine sandy loam about 12 inches thick. The subsoil, from 
12 to 34 inches, is very dark grayish brown fine sandy 
loam in the upper part and dark brown fine sandy loam 
in the lower part. The underlying material, from 34 to 60 
inches, is brown loamy fine sand. In places, the surface 
layer is loam. In other places, there are more pebbles 
than typical throughout the soil. 

Typically, the Heimdal soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 19 
inches, is very dark grayish brown loam in the upper part 
and dark brown or brown loam in the lower part. The 
underlying material, from 19 to 60 inches, is grayish 
brown loam in the upper part, yellowish brown loam in 
the middle part, and yellowish brown sandy clay loam in 
the lower part. In places, the surface layer is fine sandy 
loam, and there is more fine sand than typical in the 
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subsoil and underlying material. In other places, general- 
ly on the tops of knolls and ridges, the surface layer is 
thinner and moderately eroded. Å few knolls and ridges 
are slightly stony. 

Included with these soils in mapping, and making up 
15 to 20 percent of the map unit, are small areas of the 
well drained Dickey soil, the moderately well drained 
Towner soil, the poorly drained Tonka soil, and the very 
poorly drained Parnell soil. The Dickey and Towner soils 
have more sand in the subsoil and surface layer and are 
in the sandier areas of the side slopes and swales. The 
Parnell and Tonka soils are in deep depressions. 

In the Embden soil, permeability is moderately rapid, 
available water capacity is moderate, and runoff is 
medium or rapid. In the Heimdal soil, permeability is 
moderate, availabie water capacity is high, and runoff is 
medium or rapid. Susceptibility to soil blowing is high and 
to water erosion is moderate or high. 

Most areas of these soils are used for cultivated 
crops, hay, and pasture. The potential is fair for crops, 
windbreaks, and most engineering uses. The potential is 
good for range and recreational uses, and is very poor 
for wetland wildlife habitat. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. When these soils are tilled, the main 
management concerns are control of soil blowing and 
water erosion. Intensive use of field windbreaks, annual 
buffer strips, and stubble mulching can alleviate the soil 
blowing limitation. Use of crop residue and planting 
grassed waterways where necessary help control water 
erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The Embden soil is suited to trees and shrubs in 
windbreaks and environmental plantings. Some climati- 
cally adapted species have the potential to grow well. 
The Heimdal soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. Nearly all cli- 
matically adapted species have the potential to grow 
well. Grass and weeds need to be eliminated before the 
trees are planted, and ground cover regrowth needs to 
be controlled for the entire life of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. There is a possibility of septic tank 
effluent contaminating ground water supplies because of 
the high seepage rates on the Embden soil. The wet- 
ness limitation for buildings on the Embden soil can be 
minimized by foundation drainage or by locating struc- 
tures on the higher lying Heimdal soil. Alternate sites are 
needed for sewage lagoons. These soils generally are 
not suited to wetland wildlife habitat. 

This map unit is in capability subclass Ille. 
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41 一 Overly silty clay loam, 1 to 3 percent slopes. 
This deep, nearly level, moderately well drained soil is on 
glacial lake plains. Individual areas of this map unit are 5 
to 160 acres. 

Typically, the surface layer is black silty clay loam 
about 10 inches thick. The subsoil, from 10 to 27 inches, 
is silty clay loam. It is black in the upper part, very dark 
gray in the middle part, and very dark grayish brown in 
the lower part. The underlying material, from 27 to 60 
inches, is silty clay loam. It is light brownish gray in the 
upper part and olive in the lower part. In places the 
surface layer is silt loam or silty clay. In other places, the 
underlying material is clay loam. 

Included with this soil in mapping, and making up as 
much as 10 percent of the map unit, are small areas of 
the somewhat poorly drained Bearden soils having lime 
accumulation layers within a depth of 16 inches of the 
surface. They are in some of the deeper swales. 

This soil has moderately slow permeability. Available 
water capacity is high, and runoff is slow. Susceptibility 
to soil blowing and water erosion is low. 

Most areas of this soil are used for cultivated crops. 
The potential is good for crops, range, and windbreaks. 
The potential is poor for wetland wildlife habitat and is 
fair for most engineering and recreational uses. 

This soil is well suited to wheat, oats, barley, flax, and 
grass-legume hay. Use of crop residue helps maintain 
good soil tilth. 

This soil is well suited to pastureland or rangeland. 
Overgrazing or grazing when the soil is wet causes sur- 
face campaction, reduces soil tilth, and increases sur- 
face runoff. Proper stocking rates, pasture rotation, and 
timely delay of grazing help keep the pasture and soil in 
good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing all climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is suited to sanitary facilities and buildings. 
The moderately slow permeability is a limitation for 
septic tanks and can be overcome by increasing the size 
of the absorption field. The shrink-swell limitation for 
buildings can be overcome by reinforcing foundations 
and basement walls. This soil is poorly suited to wetland 
wildlife habitat. 

This map unit is in capability subclass llc. 


42—Gardena silt loam, 1 to 3 percent slopes. This 
deep, nearly level, moderately well drained soil is on 
glacial lake plains and in small lake basins on glacial 
uplands. Individual areas of this map unit are 5 to 300 
acres. 

Typically, the surface layer is black silt loam about 15 
inches thick. The subsoil, from 15 to 21 inches, is very 
dark grayish brown silt loam. The underlying material, 
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from 21 to 60 inches, is light olive brown silt loam in the 
upper and middle parts and olive silt loam in the lower 
part. In places, the surface layer is loam or very fine 
sandy loam. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the poorly drained Borup soil and the somewhat poorly 
drained Glyndon soil. The Borup and Glyndon soils have 
layers of lime accumulation within a depth of 16 inches 
of the surface, and are in swales. 

This soil has moderate permeability. Available water 
capacity is high or very high, and runoff is slow. Suscep- 
tibility to soil blowing is moderate and to water erosion is 
low. 

Most areas of this soil are used for cultivated crops. 
The potential is good for crops, range, windbreaks, and 
for most engineering and recreational uses. The potential 
is poor for wetland wildlife habitat. 

This soil is well suited to wheat, oats, barley, flax, and 
grass-legume hay. Control of soil blowing is the main 
management concern. The use of field windbreaks, 
annual buffer strips, and stubble mulching helps alleviate 
this limitation. 

Using this soil. for pastureland or rangeland helps con- 
trol erosion. Overgrazing results in reduced plant vigor 
and forage yields. Proper stocking rates, pasture rota- 
tion, and timely delay of grazing help keep the pasture 
and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing all climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is well suited to sanitary facilities and build- 
ings. Wetness is a limitation for buildings and can be 
minimized by foundation drainage. Sewage lagoons can 
be treated for seepage by sealing the bottom of the 
lagoon. This soil is poorly suited to wetland wildlife habi- 
tat. 

This map unit is in capability subclass lle. 


42B—Gardena-Eckman silt loams, 3 to 6 percent 
slopes. This map unit consists of deep, gently sloping 
soils on glacial lake plains and in small lake basins on 
glacial uplands. The moderately well drained Gardena 
soil is in swales and on concave lower side slopes, and 
is 50 to 60 percent of the map unit. The well drained 
Eckman soil is on convex side slopes, and ìs 40 to 50 
percent of the map unit. Areas of the two soils are so 
ìntricately mixed or individually so small in size that it is 
not practical to separate them in mapping. Individual 
areas of this map unit are 5 to 300 acres. 

Typically, the Gardena soil has a surface layer of black 
silt loam about 15 inches thick. The subsoil, from 15 to 
21 inches, is very dark grayish brown silt loam. The 
underlying material, from 21 to 60 inches, is light olive 
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brown silt loam in the upper and middle parts and olive 
silt loam in the lower part. In places, the surface layer is 
loam or very fine sandy loam. 

Typically, the Eckman soil has a surface layer of black 
silt loam about 11 inches thick. The subsoil, from 11 to 
26 inches, is very dark grayish brown silt loam in the 
upper part and dark grayish brown silt loam in the middle 
and lower parts. The underlying material, from 26 to 60 
inches, is light olive brown silt loam. In places, the sur- 
face layer is loam or very fine sandy loam. In other 
places, generally on light colored knolls, the surface 
layer is thinner, and there is no subsoil. 

Included with these soils in mapping, and making up 
as much as 10 percent of the map unit are small areas 
of the somewhat poorly drained Glyndon soil. This soil 
has layers of lime accumulation within a depth of 16 
inches and is in some deeper swales. 

The soils in this map unit have moderate permeability. 
Available water capacity is high or very high for the 
Gardena soil and high for the Eckman soil. Runoff is 
medium. Susceptibility to soil blowing and water erosion 
is moderate. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, range, wind- 
breaks, and for most engineering and recreational uses. 
The potential ìs very poor for wetland wildlife habitat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. The main management concerns 
are control of soil blowing and water erosion. Field wind- 
breaks, annual buffer strips, and stubble mulching help 
to alleviate soil blowing. Use of crop residue and planting 
of grassed waterways where necessary help control 
water erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

These soils are well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well on the 
Gardena soil. Nearly all climatically adapted species 
have the potential to grow well on the Eckman soils. 
Grass and weeds need to be eliminated before the trees 
are planted, and ground cover regrowth needs to be 
controlled for the entire life of the plantings. 

The soils in this map unit are well suited to sanitary 
facilities and buildings. Wetness is a limitation for build- 
ings on the Gardena soil and can be minimized by foun- 
dation drainage or by locating structures on the higher 
lying Eckman soil. Sewage lagoons can be treated for 
seepage by sealing the bottom of the lagoon. These 
soils are generally not suited to wetland wildlife habitat. 

This map unit is in capability subclass lle. 


43C—Eckman-Zell silt loams, 6 to 9 percent 
slopes. This map unit consists of deep, moderately slop- 
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ing, well drained soils on glacial lake plains and in small 
lake basins on glacial uplands. The Eckman soil is on 
side slopes and is 40 to 50 percent of the map unit. The 
Zell soil is on knolls and ridges and is 35 to 45 percent 
of the map unit. Areas of the two soils are so intricately 
mixed or individually so small in size that it is not practi- 
cal to separate them in mapping. Individual areas of this 
map unit are 5 to 100 acres. 

Typically, the Eckman soil has a surface layer of black 
silt loam about 11 inches thick. The subsoil, from 11 to 
26 inches, is very dark grayish brown silt loam in the 
upper part and dark grayish brown silt loam in the middle 
and lower parts. The underlying material, from 26 to 60 
inches, is light olive brown silt loam. In places, the sur- 
face layer is loam or very fine sandy loam. In other 
places, the siopes are strongly sloping. 

Typically, the Zell soil has a surface layer of very dark 
gray silt loam about 8 inches thick. The next layer, from 
8 to 13 inches, is very dark grayish brown silt loam. The 
underlying material, from 13 to 60 inches, is grayish 
brown silt loam. In places, the surface layer is loam or 
very fine sandy loam. In other places, generally on 
higher knolls and ridges, the surface layer is thinner and 
moderately eroded, and in places the siopes are strongly 
sloping. 

Included with these soils in mapping, and making up 
15 to 20 percent of the map unit, are small areas of the 
moderately well drained Gardena soil and the somewhat 
poorly drained Giyndon soil. The Gardena soil has a 
darker colored subsoil and surface layer, and is in 
swales and on lower side slopes. The Glyndon soil has 
layers of lime accumulation within a depth of 16 inches 
of the surface and is in some deeper swales. 

These soils have moderate permeability. Available 
water capacity is high, and runoff is rapid. Susceptibility 
to soil blowing is moderate and to water erosion is high. 

Most areas of these soils are used for cultivated 
crops, hay, and pasture. The potential is good for range 
and for most engineering and recreational uses. The 
potential is fair for crops and windbreaks and is very 
poor for wetland wildlife habitat. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. If these soils are tilled, the main man- 
agement concerns are controlling soil blowing and water 
erosion. Field windbreaks, annual buffer strips, and stub- 
ble mulching help alleviate soil blowing. Use of crop 
residue and planting of grassed waterways where neces- 
sary help control water erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The Eckman soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. Nearly all cli- 
matically adapted species have the potential to grow 
well. The Zell soil is poorly suited to trees and shrubs in 
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windbreaks and environmenta! plantings, but is suited to 
plantings for wildlife habitat, recreation, and beautifica- 
tion where survival, growth, and vigor are not required or 
expected to be optimum. Grass and weeds need to be 
eliminated before the trees are planted, and ground 
cover regrowth needs to be controlled for the entire life 
of the plantings. 

The soils in this map unit are well suited to sanitary 
facilities and buildings. Alternate sites are needed for 
sewage lagoons. These soils are generally not suited to 
wetland wildlife habitat. 

This map unit is in capability subclass Ше. 


44—Glyndon silt loam. This deep, level, somewhat 
poorly drained soil is on glacial lake plains and in small 
lake basins on glacial uplands. Individual areas of this 
map unit are 5 to 75 acres. 

Typically, the surface layer is black silt loam in the 
upper part, very dark gray silt loam in the lower part, and 
14 inches thick. The underlying material, from 14 to 29 
inches, is light brownish gray silt loam. The underlying 
materíal, from 29 to 60 inches, is light yellowish brown 
very fine sandy loam in the upper part and multicolored 
stratified silt (oam and loamy very fine sand in the lower 
part. In places, the surface layer is loam. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the poorly drained Borup and Tonka soils and the mod- 
erately well drained Gardena soil. The Borup and Tonka 
soils are more poorly drained, and the Gardena soil has 
no layers of lime accumulation within a depth of 16 
inches of the surface. The Borup soil is in swales, the 
Tonka soil is in depressions, and the Gardena soil is on 
higher positions on the landscape. 

Permeability is moderate in the upper part of the pro- 
file and rapid in the lower part. Available water capacity: 
is high, and runoff is slow. Early in spring and after 
unusually heavy rainy periods a high water table devel- 
ops, resulting in wetness and some surface ponding. 
Susceptibility to soil blowing is high. 

Most areas of this soil are used for cultivated crops. 
The potential is good for crops, range, windbreaks, and 
recreational uses. The potential is fair for most engineer- 
ing uses and wetland wildlife habitat. 

This soil is well suited to wheat, oats, barley, flax, and 
grass-legume hay. The main management concern is 
control of soil blowing. Intensive use of field windbreaks, 
annual buffer strips, and stubble mulching help control 
soil blowing. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing results in reduced plant vigor 
and forage yields. Proper stocking rates, pasture rota- 
tion, and timely delay of grazing help keep the pasture 
and soil in good condition. 

Thìs soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing all climatically adapted species. Grass and 
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weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is suited to sanitary facilities and buildings. 
Wetness is a limitation for buildings and can be mini- 
mized by foundation drainage. Alternate sites are needed 
for sewage lagoons. This soil is suited to wetland wildlife 
habitat. 

This map unit is in capability subclass Île. 


45—Bearden silt loam. This deep, level, somewhat 
poorly drained soil is on glacial lake plains. Individual 
areas are 5 to 250 acres. 

Typically, the surface layer is black silt loam about 10 
inches thick. The next layer, from 10 to 14 inches, is 
very dark gray light silty clay loam. The underlying mate- 
rial, from 14 to 23 inches, is dark grayish brown silty clay 
loam in the upper part, and from 23 to 60 inches it is 
light olive brown silty clay loam in the upper part, light 
olive brown silt loam in the middle part, and light olive 
brown loam in the lower part. In places, the underlying 
material is clay loam. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the poorly drained and very poorly drained Colvin soil in 
the deeper parts of swales. 

This soil has moderately slow permeability. Available 
water capacity is high, and runoff is slow. Early in spring 
and after unusually heavy rainy periods a high water 
table develops, resulting in wetness and some surface 
ponding. Susceptibility to soil blowing is high. 

Most areas of this soil are used for cultivated crops. 
The potential is good for crops, windbreaks, and range. 
The potential is poor for most engineering uses and is 
fair for most recreational uses and wetland wildlife habi- 
tat. 

This soil is well suited to wheat, oats, barley, flax, and 
grass-legume hay. When this soil is tilled, control of soil 
blowing is the main management concern. Intensive use 
of field windbreaks, stripcropping, and annual buffer 
strips help control soil blowing. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
reduces surface infiltration and causes surface compac- 
tion and poor soil tilth. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing all climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is poorly suited to sanitary facilities and build- 
ings. The moderately slow permeability is å limitation for 
septic tanks and can be overcome by increasing the size 
of the absorption field. Wetness is a limitation for build- 
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ings that can be minimized by foundation drains. The 
shrink-swell potential is a limitation for buildings that can 
be overcome by reinforcing basement walls and founda- 
tions. This soil is suited to wetland wildlife habitat. 

This map unit is in capability subclass lle. 


46—Borup silt loam. This deep, level, poorly drained 
soil is on glacial lake plains and, less commonly, on 
stream bottom lands. Individual areas of this map unit 
are 5 to 100 acres. 

Typically, the surface layer is silt loam about 12 inches 
thick. lt is black in the upper part and very dark gray in 
the lower part. The underlying material, from 12 to 30 
inches, is dark gray and gray silt loam. The underlying 
material, from 30 to 60 inches, is grayish brown silt loam 
in the upper part and olive brown very fine sandy loam in 
the lower part. In places the soil is moderately saline. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the very poorly drained Colvin soil, the somewhat poorly 
drained Divide and Glyndon soils, and the poorly drained 
and very poorly drained Marysland soil. The Colvin soil 
contains more clay. The Divide and Marysland soils have 
sand and gravel underlying material. The Glyndon soil is 
better drained. The Colvin soil and the very poorly 
drained Marysland soil are on the same landscape posi- 
tion as this Borup soil. The Divide and Glyndon soils are 
on slightly higher swells. 

This Borup soil has moderately rapid permeability. 
Available water capacity is high, and runoff is slow. Wet- 
ness and some surface ponding occur in spring and after 
heavy rainy periods. Susceptibility to soil blowing is high. 

Most areas of this soil are used for pasture and hay- 
land. The potential is good for range, crops, windbreaks, 
and wetland wildlife habitat. The potential is poor for 
recreational uses and most engineering uses. 

Where drained, this soil is well suited to wheat, barley, 
oats, grass-legume hay, and flax. Undrained areas are 
best suited to native range and hay. Drainage can in- 
crease the suitability for crops, however, adeguate out- 
lets are difficult to locate. If this soil is tilled, the main 
management concerns are wetness and soil blowing. 
Proper maintenance of surface drains helps reduce the 
wetness. Intensive use of field windbreaks, stripcropping, 
and annual buffer strips can control soil blowing. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
reduces surface infiltration and causes surface compac- 
tion and poor soil tilth. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

Where drained, this soil is well suited to trees and 
shrubs in windbreaks and environmental plantings. Po- 
tential is good for growing all climatically adapted spe- 
cies. Grass and weeds need to be eliminated before the 
trees are planted, and ground cover regrowth needs to 
be controlled for the entire life of the plantings. 
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This soil is poorly suited to sanitary facilities and build- 
ings. Wetness is a severe limitation that can be over- 
come in part by drainage; however, adequate outlets are 
difficult to locate. Alternate sites are needed for buildings 
and related uses. This soil is well suited to wetland 
wildlife habitat. 

This map unit is in capability subclass llw. 


47—Fossum fine sandy loam. This deep, level, 
poorly drained soil is on sandy glacial lake and outwash 
plains. Individual areas of this map unit are 5 to 100 
acres. 

Typically, the surface layer is black fine sandy loam in 
the upper part, very dark gray fine sandy loam in the 
middle and lower parts, and about 19 inches thick. The 
underlying material, from 19 to 60 inches, is dark grayish 
brown loamy fine sand in the upper part, grayish brown 
loamy fine sand in the middle part, and olive loamy fine 
sand in the lower part. In places, layers of lime accumu- 
lation are within a depth of 16 inches of the surface. In 
other places the surface layer is loam or sandy loam. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the moderately well drained Hecla soil on the higher 
swells. 

This Fossum soil has rapid permeability. Available 
water capacity is low or moderate, and runoff is slow. 
Early in spring and after unusually heavy rainy periods a 
high water table develops, resulting in wetness. Suscep- 
tibility to soil blowing is high. 

Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is poor for crops and for 
most engineering and recreational uses. The potential is 
fair for range and is good for windbreaks and wetland 
wildlife habitat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. When this soil is tilled, the main 
management concerns are wetness and control of soil 
blowing. Adequate drainage outlets are often difficult to 
locate. Maintaining surface drains, and intensive use of 
field windbreaks, annual buffer strips, and stubble mulch- 
ing can alleviate these limitations. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing results in reduced plant vigor 
and forage yields. Proper stocking rates, pasture rota- 
tion, and timely delay of grazing help keep the pasture 
and soil in good condition. 

If drained, this soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. Potential is 
good for growing all climatically adapted species. Grass 
and weeds need to be eliminated before the trees are 
planted, and ground cover regrowth needs to be con- 
trolled for the entire life of the plantings. Undrained 
areas are not suited to these uses. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness and flooding are severe limitations that 
can be overcome in part by drainage; however, adequate 


37 


outlets are difficult to locate. Alternate sites are needed 
for buildings and related uses. This soil is well suited to 
wetland wildlife habitat. 

This map unit is in capability subclass VW. 


50B 一 Great Bend silt loam, 3 to 6 percent slopes. 
This deep, gently sloping, well drained soil is on glacial 
lake plains and in small lake basins on glacial uplands. 
Individual areas of this map unit are 5 to 175 acres. 

Typically the surface layer is black silt loam about 9 
inches thick. The subsoil, from 9 to 15 inches, is very 
dark grayish brown silty clay loam. The underlying mate- 
rial, from 15 to 60 inches, is olive brown silty clay loam 
in the upper part, grayish brown and light olive brown silt 
loam in the middle part, and light olive brown silt loam in 
the lower part. In places, the surface layer is silty clay 
loam or silty clay. 

Included with this soil in mapping, and making up 10 to 
20 percent of the map unit, are small areas of the some- 
what poorly drained Bearden soil, the poorly drained 
Colvin soil, and the moderately well drained Overly soil. 
The Bearden and Colvin soils have layers of lime accu- 
mulation within a depth of 16 inches of the surface and 
are in some of the deeper swales. The Overly soil has a 
thicker subsoil and surface layer and is in swales and on 
the lower side slopes. 

This soil has moderate permeability. Available water 
capacity is high, and runoff is medium. Susceptibility to 
soil blowing is low and to water erosion is moderate. 

Most areas of this soil are used for cultivated crops. 
The potential is good for crops, range, windbreaks, and 
recreational uses. The potential is fair for most engineer- 
ing uses and is very poor for wetland wildlife habitat. 

This soil is well suited to wheat, oats, barley, flax, and 
grass-legume hay. The main management concerns are 
maintaining good soil tilth and controlling soil blowing. 
Use of crop residue and planting of grassed waterways 
where necessary can help control water erosion. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
causes surface compaction, reduces soil tilth, and in- 
creases surface runoff. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing nearly all climatically adapted speices. Grass 
and weeds need to be eliminated before the trees are 
planted, and ground cover regrowth needs to be con- 
trolled for the entire life of the plantings. 

This soil is suited to sanitary facilities and buildings. 
The moderately slow permeability for septic tanks can be 
overcome by increasing the size of the absorption field. 
Shrink-swell is a limitation for buildings that can be over- 
come by reinforcing foundations and basement walls. 
Sewage lagoons can be treated for seepage by sealing 


38 


the bottom of the lagoon. This soil is generally not suited 
to wetland wildlife habitat. 
This map unit is in capability subclass Пе. 


52B—Embden-Egeland fine sandy loams, 1 to 6 
percent slopes. This map unit consists of deep, nearly 
level and gently sloping soils on glacial outwash plains. 
The moderately well drained Embden soil is in swales 
and on lower side slopes, and is 40 to 55 percent of the 
map unit. The well drained Egeland soil is on rises and 
upper side slopes, and is 30 to 40 percent of the map 
unit. Areas of the two soils are so intricately mixed or 
individually so small in size that it is not practical to 
separate them in mapping. Individual areas of this map 
unit are 50 to 300 acres. 

Typically, the Embden soil has a surface layer of black 
fine sandy loam about 12 inches thick. The subsoil, from 
12 to 34 inches, is very dark grayish brown fine sandy 
loam in the upper part and dark brown fine sandy loam 
in the lower part. The underlying material, from 34 to 60 
inches, is brown loamy fine sand. In places the surface 
layer is sandy loam and the underlying material below 40 
inches is loam. In other places the surface layer is mod- 
erately eroded, or there is no subsoil and the underlying 
material is fine sand. 

Typically, the Egeland soil has a surface layer of black 
fine sandy loam about 7 inches thick. The subsoil, from 7 
to 31 inches, is very dark grayish brown fine sandy loam 
in the upper part, olive brown fine sandy loam in the 
middle part, and light olive fine sandy loam in the lower 
part. The underlying material, from 31 to 60 inches, is 
grayish brown loamy fine sand in the upper part and dark 
grayish brown loamy fine sand in the lower part. In 
places the surface layer is sandy loam and the underly- 
ing material below 40 inches is loam. In other places, the 
surface layer is moderately eroded, and in places the 
subsoil is loamy fine sand and the underlying material is 
fine sand. 

These soils have moderately rapid permeability. Availa- 
ble water capacity is moderate, and runoff is slow. Sus- 
ceptibility to soil blowing is high and to water erosion is 
low. 

Most areas of these soils are used for cultivated 
crops. The potential is good for range, windbreaks, and 
for most engineering and recreational uses. The potential 
is fair for crops and is very poor for wetland wildlife 
habitat. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. The main management concerns are 
low available water capacity and control of soil blowing. 
High stubble, intensive use of field windbreaks, annual 
buffer strips, and stubble mulching can alleviate these 
limitations. 

Using these soils for pastureland or rangeland helps 
control erosion. The main management concerns are 
conserving soil moisture and overgrazing. Proper stock- 
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ing rates, pasture rotation, and timely delay of grazing 
help keep the pasture and soil in good condition. 

The Embden soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well. The 
Egeland soil is suited to trees and shrubs in windbreaks 
and environmental plantings. Some climatically adapted 
species have the potential to grow well. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

The soils in this map unit are well suited to sanitary 
facilities and buildings. There is a possibility of septic 
tank effluent contaminating ground water supplies be- 
cause of the high seepage rates. Wetness is a limitation 
for buildings on the Embden soil and can be minimized 
by foundation drainage or by locating structures on the 
higher lying Egeland soil. Alternate sites are needed for 
sewage lagoons. These soils are generally not suited to 
wetland wildlife habitat. 

This map unit is in capability subclass Ille. 


53—Hecla fine sandy loam, 1 to 3 percent slopes. 
This deep, nearly level, moderately well drained soil is on 
sandy plains. Individual areas of this map unit are 5 to 
300 acres. 

Typically, the surface layer is black fine sandy loam in 
the upper part and very dark grayish brown fine sandy 
loam in the lower part, and is about 26 inches thick. The 
underlying material, from 26 to 60 inches, is brown fine 
sand in the middle and lower parts. In places the surface 
layer is sandy loam or loamy fine sand, in other places 
the surface layer is moderately eroded. In places the 
subsoil is fine sandy loam, and the underlying material is 
loamy fine sand. 

Included with this soil in mapping, and making up 15 to 
20 percent of the map unit, are small areas of the some- 
what excessively drained Arvilla soil, the well drained 
Maddock soil, and the poorly drained Fossum soil. The 
Arvilla soil has sand and gravel in the underlying material 
and the Maddock soil has a thinner surface layer; they 
are on higher positions on rises. The Fossum soil is 
more poorly drained and is in lower positions in swales. 

This Hecla soil has rapid permeability. Available water 
capacity is low or moderate, and runoff is slow. Suscepti- 
bility to soil blowing is high. 

Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is good for range, wind- 
breaks, and recreational uses. The potential is fair for 
crops and for most engineering uses and is poor for 
wetland wildlife habitat. 

This soil is suited to wheat, oats, barley, flax, and 
grass-legume hay. When this soil is tilled, the main man- 
agement concerns are the low available water capacity 
and control of soil blowing. High stubble, intensive use of 
field windbreaks, annual buffer strips, and stubble mulch- 
ing help alleviate these limitations. 
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Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing all climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is suited to sanitary facilities and buildings. 
There is a possibility of septic tank effluent contaminat- 
ing ground water supplies because of the high seepage 
rates. Wetness is a limitation for buildings that can be 
minimized by foundation drainage. Alternate sites are 
needed for sewage lagoons. This soil is poorly suited to 
wetland wildlife habitat. 

This map unit is in capability subclass Ille. 


54B—Hecla-Maddock fine sandy loams, 3 to 6 per- 
cent slopes. This map unit consists of deep, gently 
sloping soils on sandy plains. The moderately well 
drained Hecla soil is in swales and on the concave lower 
side slopes and is 45 to 65 percent of the map unit. The 
well drained Maddock soil is on knolls and upper side 
slopes and is 25 to 45 percent of the map unit. Areas of 
the two soils are so intricately mixed or individually so 
small in size that it is not practical to separate them in 
mapping. Individual areas of this map unit are 5 to 150 
acres. 

Typically, the surface layer of the Hecla soil is black 
fine sandy loam in the upper part, very dark grayish 
brown fine sandy loam in the lower part, and about 26 
inches thick. The underlying material, from 26 to 60 
inches, is brown fine sand in the upper part and light 
olive brown fine sand in the middie and lower parts. In 
some places the surface layer is sandy loam or loamy 
fine sand, or it is moderately eroded. In places, the 
subsoil is fine sandy loam, and the underlying material is 
loamy fine sand. 

Typically, the Maddock soil has a surface layer of very 
dark gray fine sandy loam about 12 inches thick. The 
subsoil, from 12 to 21 inches, is dark brown loamy fine 
sand. The underlying material, from 21 to 60 inches, is 
dark brown fine sand in the upper part and dark grayish 
brown fine sand in the lower part. In places the surface 
layer is sandy loam or loamy fine sand. In other places, 
generally on tops of knolls, the surface layer is thinner 
and moderately eroded. In places the subsoil is fine 
sandy loam and the underlying material is loamy fine 
sand. 

Included with these soils in mapping, and making up 
as much as 10 percent of the map unit, are small areas 
of the poorly drained Fossum soil in lower positions in 
the swales. 
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The soils in this map unit have rapid permeability. 
Available water capacity is low or moderate for the Hecla 
soit and low for the Maddock soil, and runoff is slow. 
Susceptibility to soil blowing is high and to water erosion 
is low. 

Most areas of these soils are used for cultivated 
crops, hay, and pasture. The potential is good for range, 
windbreaks, and recreational uses. The potential is fair 
for crops and for most engineering uses and is poor for 
wetland wildlife habitat. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. When these soils are tilled, the main 
management concerns are low available water capacity 
and control of soil blowing. High stubble, intensive use of 
field windbreaks, annual buffer strips, and stubble mulch- 
ing help alleviate these limitations. 

Using these soils for pastureland or rangeland helps 
control erosion. Conserving soil moisture and overgraz- 
ing are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

The Hecla soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well. 

The Maddock soil is suited to trees and shrubs in 
windbreaks and environmental plantings. Some climati- 
cally adapted species have the potential to grow well. 
Grass and weeds need to be eliminated before the trees 
are planted, and ground cover regrowth needs to be 
controlled for the entire life of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. There is a possibility of septic tank 
effluent contaminating ground water supplies because of 
the high seepage rates. Wetness is a limitation for build- 
ings on the Hecla soil and can be minimized by founda- 
tion drainage or by locating structures on the higher lying 
Maddock soil. Alternate sites are needed for sewage 
lagoons. These soils are poorly suited to wetland wildlife 
habitat. 

This map unit is in capability subclass Ille. 


58—Hecia-Maddock loamy fine sands, 1 to 3 percent 
slopes. This map unit consists of deep, nearly level soils 
on sandy plains. The moderately well drained Hecla soil 
is in swales and on the concave lower side slopes and is 
50 to 70 percent of the map unit. The well drained 
Maddock soil is on rises and is 25 to 45 percent of the 
map unit. Areas of the two soils are so intricately mixed 
or individually so small in size that it is not practical to 
separate them in mapping. Individual areas of this map 
unit are 5 to 150 acres. 

Typically, the surface layer of the Hecla soil is black in 
the upper part, very dark grayish brown loamy fine sand 
in the lower part, and about 26 inches thick. The underly- 
ing material, from 26 to 60 inches, is brown fine sand in 
the upper part and light olive brown fine sand in the 
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middle and lower parts. In places; the surface layer is 
loamy sand, and in other places it is moderately eroded. 

Typically, the Maddock soil has a surface layer of very 
dark gray loamy fine sand about 12 inches thick. The 
subsoil, from 12 to 21 inches, is dark brown loamy fine 
sand. The underlying material, from 21 to 60 inches, is 
dark brown fine sand in the upper part and dark grayish 
brown fine sand in the lower part. In places, the surface 
layer is loamy sand. In other places, generally on tops of 
rises, the surface layer is thinner and moderately eroded 
with a few small blowout spots. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the well drained Dickey soil, the moderately well 
drained Towner soil, and the poorly drained Fossum soil. 
The Dickey and Towner soils have fine sandy loam sur- 
face layers and loam underlying material. The Dickey soil 
is on the same landscape position as the Maddock soil, 
and the Towner soil is in some swales. The Fossum soil 
is in lower positions in the swales. 

Permeability is rapid, available water capacity is low or 
moderate for the Hecla soil and low for the Maddock 
soil, and runoff is slow. Susceptibility to soil blowing is 
very high. 

Most areas of these soils are used for cultivated 
crops, hay, and pasture. The potential is fair for range, 
windbreaks, and for most engineering and recreational 
uses. The potential is poor for crops and wetland wildlife 
habitat. 

These soils are poorly suited to wheat, oats, barley, 
flax, and grass-legume hay. lf these soils are tilled, the 
main management concerns are low available water ca- 
pacity and control of soil blowing. High stubble, intensive 
use of field windbreaks, annual buffer strips, and stubble 
mulching help alleviate these limitations. 

Using these soils for pastureland or rangeland helps 
control erosion. Conserving soil moisture and overgraz- 
ing are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

The Hecla soil is well suited to trees and shrubs in 
windbreaks and environmental. plantings. All climatically 
adapted species have the potential to grow well on the 
Hecla soil. 

The Maddock soil is suited to trees and shrubs in 
windbreaks and environmental plantings. Some climati- 
cally adapted species have the potential to grow well on 
the Maddock soil. Grass and weeds need to be eliminat- 
ed before the trees are planted, and ground cover re- 
growth needs to be controlled for the entire life of the 
plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. There is a possibility of septic tank 
effluent contaminating ground water supplies because of 
the high seepage rates. Wetness is a limitation for build- 
ings on the Hecla soil and can be minimized by founda- 
tion drainage or by locating structures on the higher lying 
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Maddock soil. Alternate sites are needed for sewage 
lagoons. These soils are poorly suited to wetland wildlife 
habitat. 

This map unit is in capability subclass Ve. 


59B—Maddock-Hecla loamy fine sands, 3 to 6 per- 
cent slopes. This map unit consists of deep, gently 
sioping soils on sandy plains. The well drained Maddock 
soil is on knolls and upper side slopes and is 45 to 65 
percent of the map unit. The moderately well drained 
Hecla soil is in swales and on concave lower side slopes 
and is 25 to 45 percent of the map unit. Areas of the two 
soils are so intricately mixed or individually so small in 
size that it is not practical to separate them in mapping. 
Individual areas of this map unit are 5 to 300 acres. 

Typically, the Maddock soil has a surface layer of very 
dark gray loamy fine sand about 12 inches thick. The 
subsoil, from 12 to 21 ìnches, is dark brown loamy fine 
sand. The underlying material, from 21 to 60 inches, is 
dark brown fine sand in the upper part and dark grayish 
brown fine sand in the lower part. In places, the surface 
layer is loamy sand. In other places, generally on the 
tops of knolls, the surface layer is thinner and somewhat 
eroded with a few small blowout spots. 

Typically, the surface layer of the Hecla soil is black 
loamy fine sand in the upper part and very dark grayish 
brown loamy fine sand in the lower part, and is about 26 
inches thick. The underlying material, from 26 to 60 
inches, is brown fine sand in the upper part and light 
olive brown fine sand in the middle and lower parts. In 
some places the surface layer is loamy sand, or it is 
moderately eroded. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the well drained Dickey soil and the poorly drained 
Fossum soil. The Dickey soil has a fine sandy loam 
surface layer and loam underlying material and is on the 
same landscape position as the Maddock soil. The 
Fossum soil is in lower positions in the swales. 

Permeability is rapid, available water capacity is low for 
the Maddock soil and low or moderate for the Hecla soil, 
and runoff is slow. Susceptibility to soil blowing is very 
high and to water erosion is low. 

Most areas of these soils are used for cultivated 
crops, hay, and pasture. The potential is fair for range, 
windbreaks, and recreational uses. The potential is good 
for most engineering uses, poor for crops, and very poor 
for wetland wildlife habitat. 

These soils are poorly suited to wheat, oats, barley, 
flax, and grass-legume hay. If the soils are tilled, the 
main management concerns are low available water ca- 
pacity and control of soil blowing. High stubble, intensive 
use of field windbreaks, annual buffer strips, and stubble 
mulching can alleviate these limitations. 

Using these soils for pastureland or rangeland helps 
control erosion. Conserving soil moisture and overgraz- 
ing are the main management concerns. Proper stocking 
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rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

The Maddock soil is suited to trees and shrubs in 
windbreaks and environmental plantings. Some climati- 
cally adapted Species have the potential to grow well on 
the Maddock soil. 

The Hecla soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well on the 
Hecla soil. Grass and weeds need to be eliminated 
before the trees are planted, and ground cover regrowth 
needs to be controlled for the entire life of the plantings. 

The soils in this map unit are well suited to sanitary 
facilities and buildings. There is a possibility of septic 
tank effluent contaminating ground water supplies be- 
cause of the high seepage rates. Wetness is a limitation 
for buildings on the Hecla soil and can be minimized by 
foundation drainage or by locating structures on the 
higher lying Maddock soil. Alternate sites are needed for 
sewage lagoons. These soils are generally not suited to 
wetland wildlife habitat. 

This map unit is in capability subclass IVe. 


59D—Maddock loamy fine sand, 6 to 15 percent 
slopes. This deep, moderately sloping and strongly slop- 
ing, well drained soil is on sandy plains and sand man- 
tled moraines. Individual areas of this map unit are 5 to 
150 acres. 

Typically, the surface layer is very dark gray loamy fine 
sand about 12 inches thick. The subsoil, from 12 to 21 
inches, is dark brown loamy fine sand. The underlying 
material, from 21 to 60 inches, is dark brown fine sand in 
the upper part and dark grayish brown fine sand in the 
lower part. In places the surface layer is loamy sand or 
fine sandy loam. In other places, generally on tops of 
knolls and ridges, the surface layer is thinner and moder- 
ately eroded with a few small blowout spots. In addition, 
the tops of knolls and ridges are slightly stony or gravelly 
in places. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the well drained Dickey soil and the moderately weli 
drained Hecla soil. The Dickey soil has a fine sandy 
loam surface layer and loam underlying material and is 
on knofls and ridges. The Hecla soil has a thicker sur- 
face layer and is in swales. 

This Maddock soil has rapid permeability. Available 
water capacity is low, and runoff is medium or rapid. 
Susceptibility to soil blowing is very high and to water 
erosion is moderate or high. 

Most areas of this soil are used for hay and range. 
The potential is fair for range and for most engineering 
and recreational uses. The potential is poor for crops 
and windbreaks and is very poor for wetland wildlife 
habitat. It is generally not feasible to cultivate this soil 
because of slope, the high hazard of soil blowing, and 
the low available water capacity. 
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Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is suited to sanitary facilities and buildings. 
There is a possibility of septic tank effluent contaminat- 
ing ground water supplies because of the high seepage 
rates. Slope is a limitation for buildings that can be 
overcome by cut and fill operations. Alternate sites are 
needed for sewage lagoons. This soil is generally not 
suited to wetland wildlife habitat. 

This map unit is in capability subclass Vle. 


61—Renshaw loam, 1 to 3 percent slopes. This 
deep, nearly level, somewhat excessively drained soil is 
on glacial outwash plains and stream terraces. The soil 
is shallow over sand and gravel. Individual areas of this 
map unit are 5 to more than 600 acres. 

Typically, the surface layer is black loam about 7 
inches thick. The subsoil, from 7 to 16 inches, is very 
dark grayish brown loam in the upper part and dark 
brown loam in the lower part. The underlying material, 
from 16 to 60 inches, is dark brown and dark gray 
coarse sand gravel. In places the surface layer and sub- 
soil are sandy loam. In other places the soil is excessive- 
ly drained, the surface layer is less than 7 inches thick, 
and the depth to sand and gravel ranges from 9 to 16 
inches. 

Included with this scil in mapping, and making up 10 to 
20 percent of the map unit, are small areas of the mod- 
erately well drained Fordville soil. This soil is moderately 
deep over sand and gravel and is in the swales. 

This Renshaw soil has rapid permeability. Available 
water capacity is low, and runoff is slow. Susceptibility to 
Soil blowing and water erosion is low. 

Most areas of this soil are used for cultivated crops. 
The potential is good for most engineering and recre- 
ational uses and is poor for crops and windbreaks. The 
potential is fair for range and is very poor for wetland 
wildlife habitat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. Low available water capacity is 
the main management concern. Stubble mulching and 
high stubble help alleviate this limitation. 

This soil is suited to pastureland or rangeland. Con- 
serving soil moisture and overgrazing are the main man- 
agement concerns. Proper stocking rates, pasture rota- 
tion, and timely delay of grazing help keep the pasture 
and soil in good condition. 

This soil is poorly suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing a few climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 
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This soil is well suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
taminating groundwater supplies because of high seep- 
age rates. Alternate sites are needed for sewage la- 
goons. This soil is generally not suited to wetland wildlife 
habitat. 

This map unit is in capability subclass Ills. 


61B—Renshaw loam, 3 to 6 percent slopes. This 
deep, gently sloping, somewhat excessively drained soil 
is on glacial outwash plains and stream terraces. The 
soil is shallow over sand and gravel. Individual areas of 
this map unit are 5 to 250 acres. 

Typically, the surface layer is black loam about 7 
inches thick. The subsoil, from 7 to 16 inches, is very 
dark grayish brown loam in the upper part and dark 
brown loam in the lower part. The underlying material, 
from 16 to 60 inches, is dark brown and dark gray 
coarse sand and gravel. In places the surface layer and 
subsoil are sandy loam. In other places the soil is exces- 
sively drained, the surface layer is less than 7 inches 
thick, and the depth to sand and gravel ranges írom 9 to 
16 inches. In places the slopes are moderate. 

Included with this soil in mapping, and making up as 
much as 20 percent of the map unit are small areas of 
the moderately well drained Fordville soil. This soil is 
moderately deep over sand and gravel and is in swales. 

This Renshaw soil has rapid permeability. Available 
water capacity is low, and runoff is medium. Susceptibil- 
ity to soil blowing is low and to water erosion is moder- 
ate. 

Most areas of this soil are used for cultivated crops. 
The potential is good for most engineering and recre- 
ational uses and is poor for crops and windbreaks. The 
potential is fair for range and is very poor for wetland 
wildlife habitat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. The main management concerns 
are low available water capacity and control of water 
erosion. Stubble mulching and high stubble help alleviate 
the low available water capacity. Use of crop residue 
and planting of grassed waterways where necessary 
help control water erosion. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soit moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is poorly suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing a few climatically adapted species. Grass and 
weeds need to be elìminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is well suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
taminating ground water supplies because of the high 
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seepage rates. Alternate sites are needed for sewage 
lagoons. This soil is generally not suited to wetland wild- 
life habitat. 

This map unit is in capability subclass Ше. 


63—Brantford loam, 1 to 3 percent slopes. This 
deep, nearly level, well drained soil is on glacial outwash 
plains and stream terraces. The soil is shallow over sand 
and gravel that is mainly shale in origin. Individual areas 
of this map unit are 5 to more than 600 acres. 

Typically, the surface layer is black loam about 8 
inches thick. The subsoil, from 8 to 13 inches, is dark 
brown loam. The underlying material, from 13 to 60 
inches, is dark grayish brown and is loam in the upper 
part, loamy coarse sand and shaly coarse sand in the 
middle part, and coarse sand and gravel in the lower 
part. In places the surface layer is moderately eroded. 

Included with this soil in mapping, and making up as 
much as 20 percent of the map unit, are small areas of 
the excessively drained Coe soil and the well drained 
Vang soil. The Coe soil is very shallow over shaly sand 
and gravel and is on some higher rises. The Vang soil is 
moderately deep over shaly sand and gravel and is in 
swales. 

This Brantford soil has moderate permeability in the 
upper part and very rapid permeability in the underlying 
material. Available water capacity is low, and runoff is 
slow. Susceptibility to soil blowing is moderate and to 
water erosion is low. 

Most areas of this soil are used for cultivated crops. 
The potential is good for most engineering and recre- 
ational uses and is poor for crops and windbreaks. The 
potential is fair for range and is very poor for wetland 
wildlife habitat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. The main management concerns 
are low available water capacity and control of soil blow- 
ing. High stubble, use of field windbreaks, annual buffer 
strips, and stubble mulching help alleviate these limita- 
tions. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is poorly suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing a few climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is well suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
taminating ground water supplies because of the high 
Seepage rates. Alternate sites are needed for sewage 
lagoons. This soil is generally not suited to wetland wild- 
life habitat. 
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This map unit is in capability subclass Ilis. 


63B—Brantford loam, 3 to 6 percent siopes. This 
deep, gently sioping, well drained soil ìs on glacial 
outwash plains and stream terraces. The soil is shallow 
over sand and gravel that is mainly shale in origin. Indi- 
vidual areas of this map unit are 5 to 600 acres. 

Typically, the surface layer is black loam about 8 
inches thick. The subsoil, from 8 to 13 inches, is dark 
brown loam. The underlying material, from 13 to 60 
inches, is dark grayish brown and is loam in the upper 
part, loamy coarse sand and shaly coarse sand in the 
middle part, and coarse sand and gravel in the lower 
part. In places the surface layer is moderately eroded. 

Included with this soil in mapping, and making up as 
much as 20 percent of the map unit, are small areas of 
the excessively drained Coe soil and the well drained 
Vang soil. The Coe soil is very shallow over shaly sand 
and gravel and is on higher knolls and ridges. The Vang 
soil is moderately deep over shaly sand and gravel and 
is in swales. 

This Brantford soil has moderate permeability in the 
upper part and very rapid permeability in the underlying 
material. Available water capacity is low, and runoff is 
medium. Susceptibility to soil blowing and to water ero- 
sion is moderate. 

Most areas of this soil are used for cultivated crops. 
The potential is good for most engineering and recre- 
ationa! uses and is poor for crops and windbreaks. The 
potential is fair for range and is very poor for wetland 
wildlife habitat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. The main management concerns 
are low available water capacity and control of soil blow- 
ing and water erosion. High stubble, use of field wind- 
breaks, annual buffer strips, and stubble mulching can 
alleviate the low available water capacity and soil blow- 
ing. Use of crop residue and planting of grassed water- 
ways where necessary help control water erosion. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is poorly suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing a few climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is well suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
taminating ground water supplies because of the high 
seepage rates. Alternate sites are needed for sewage 
lagoons. This soil is generally not suited to wetland wild- 
life habitat. 

This map unit is in capability subclass Ше. 
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63C—Brantford loam, 6 to 9 percent slopes. This 
deep, moderately sioping, well drained soil is on glacial 
outwash plains and stream terraces. The soil is shallow 
over sand and gravel that is mainly shale in origin. Indi- 
vidual areas of this map unit are 5 to 200 acres. 

Typically, the surface layer is black loam about 8 
inches thick. The subsoil, from 8 to 13 inches, is dark 
brown loam. The underlying material, from 13 to 60 
inches, is dark grayish brown and is loam in the upper 
part, loamy coarse sand and shaly coarse sand in the 
two middle parts, and coarse sand and gravel in the 
lower part. In places the surface layer is sandy loam, and 
in other places it is moderately eroded. 

Included with this soil in mapping, and making up as 
much as 20 percent of the map unit, are small areas of 
the excessively drained Coe soil and the well drained 
Vang soil. The Coe soil is very shallow over shaly sand 
and grave! and is on higher knolls and ridges. The Vang 
soil is moderately deep over shaly sand and gravel and 
is in swales. 

This Brantford soil has moderate permeability in the 
upper part and very rapid permeability in the underlying 
material. Available water capacity is low, and runoff is 
rapid. Susceptibility to soil blowing is moderate and to 
water erosion is high. 

Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is good for most engi- 
neering and recreational uses and is poor for crops and 
windbreaks. The potential is fair for range and is very 
poor for wetland wildlife habitat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. When this soil is tilled, the main 
management concerns are low available water capacity 
and control of soil blowing and water erosion. High stub- 
ble, use of field windbreaks, annual buffer strips, and 
stubbie mulching can alleviate the low available water 
capacity and soil blowing. Use of crop residue and plant- 
ing of grassed waterways where necessary help control 
water erosion. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is poorly suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing a few climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is well suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
taminating ground water supplies because of the high 
seepage rates. Alternate sites are needed for sewage 
lagoons. This soil is generally not suited to wetland wild- 
life habitat. 

This map unit is м capability subclass Ме. 


44 


64—Divide loam, 1 to 3 percent slopes. This deep, 
nearly level, somewhat poorly drained soil in on stream 
terraces and glacial outwash plains. The soil is moder- 
ately deep over sand and gravel. Individual areas of this 
map unit are 5 to 400 acres. 

Typically, the surface layer is black loam in the upper 
part and very dark gray clay loam in the lower part about 
10 inches thick. The underlying material, from 10 to 22 
inches, is grayish brown clay loam. The underlying mate- 
rial, from 22 to 60 inches, is dark grayish brown and dark 
brown sand and gravel. In swales, the depth to sand and 
gravel is generally greater than 22 inches, and on rises it 
is less than 22 inches. In places, the depth to high lime 
is greater than 16 inches. 

іпісидеа with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the well drained Fordville soil, the poorly drained Marys- 
land soil, and the somewhat excessively drained Ren- 
shaw soil. The Fordville and Renshaw soils have no 
layers of lime accumulation within a depth of 16 inches 
of the surface, and are on higher rises. The more poorly 
drained Marysland soil is on lower positions in swales. 

This Divide soil has moderate permeability in the upper 
part and very rapid permeability in the underlying materi- 
al. Available water capacity is low or moderate, and 
runoff is slow. Early in spring and after unusually heavy 
rainy periods a temporary high water table develops, 
resulting in wetness. Susceptibility to soil blowing is high 
and to water erosion is low. 

Most areas of this soil are used for cultivated crops. 
The potential is fair for crops and recreational uses. The 
potential is good for range and windbreaks and is poor 
for most engineering uses and wetland wildlife habitat. 

This soil is suited to wheat, oats, barley, flax, and 
grass-legume hay. Wetness and control of soil blowing 
are the main management concerns. Adequate outlets 
for drainage are often difficult to locate. Maintaining sur- 
face drains and intensive use of field windbreaks, annual 
buffer strips, and stubble mulching can alleviate these 
limitations. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
causes surface compaction, reduces soil tilth, and in- 
creases surface runoff. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing all climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is poorly suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
taminating ground water supplies because of the high 
seepage rates. Wetness is a limitation for buildings that 
can be minimized by foundation drainage. Alternate sites 
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are needed for sewage lagoons. This soil is poorly suited 
to wetland wildlife habitat. 
This map unit is in capability subclass lils. 


65—Vang loam, 1 to 3 percent siopes. This deep, 
nearly level, well drained soil is on stream terraces and 
glacial outwash piains. The soil is moderately deep over 
sand and gravel that is mainly shale in origin. Individual 
areas of this map unit are 5 to 400 acres. 

Typically, the surface layer is black loam about 17 
inches thick. The subsoil, from 17 to 30 inches, is very 
dark brown loam in the upper part and brown and dark 
brown loam in the lower part. The underlying material, 
from 30 to 60 inches, is olive stratified shaly sand and 
gravel. 

Included with this soil in mapping, and making up 10 to 
20 percent of the map unit, are small areas of the well 
drained Brantford soil and the moderately well drained 
Gardena soil. The Brantford soil is shallow over shaly 
sand and gravel and is on rises. The Gardena soil has 
silt loam from the surface layer through the underlying 
material and is on the same landscape position as the 
Vang soil. 

This Vang soil has moderate permeability in the upper 
part and very rapid permeability in the underlying materi- 
al. Available water capacity is moderate, and runoff is 
slow. Susceptibility to soil blowing and to water erosion 
is low. 

Most areas of this soil are used for cultivated crops. 
The potential is good for range, windbreaks, and for 
most engineering and recreational uses. The potential is 
fair for most crops and is poor for wetland wildlife habi- 
tat. 

This soil is suited to wheat, oats, barley, flax, and 
grass-legume hay. Low available water capacity is the 
main management concern. Leaving high stubble and 
stubble mulching can alleviate this limitation. 

This soil is well suited to pastureland or rangeland. 
Conserving soil moisture and overgrazing are the main 
management concerns. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing nearly all climatically adapted species. Grass 
and weeds need to be eliminated before the trees are 
planted, and ground cover regrowth needs to be con- 
trolled for the entire life of the plantings. 

This soil is well suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
taminating ground water supplies because of the high 
seepage rates. Alternate sites are needed for sewage 
lagoons. This soil is poorly suited to wetland wildlife 
habitat. 

This map unit is in capability subclass 118. 
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65B— Vang loam, 3 to 6 percent slopes. This deep, 
gentiy sloping, well drained soil is on stream terraces 
and glacial outwash plains. The soil is moderately deep 
over sand and gravel that is mainly shale in origin. Indi- 
vidual areas of this map unit are 5 to 100 acres. 

Typically, the surface layer is black loam about 17 
inches thick. The subsoil, from 17 to 30 inches, is very 
dark brown loam in the upper part and brown and dark 
brown loam in the lower part. The underlying material, 
from 30 to 60 inches, is olive stratified shaly sand and 
gravel. 

Included with this soil in mapping, and making up 10 to 
20 percent of the map unit, are small areas of the well 
drained Brantford soil. This soil is shallow over shaly 
sand and gravel and is on knolls and ridges. 

This Vang soil has moderate permeability in the upper 
part and very rapid permeability in the underlying materi- 
al. Available water capacity is moderate, and runoff is 
medium. Susceptibility to soil blowing is low and to water 
erosion is moderate. 

Most areas of this soil are used for cultivated crops. 
The potential is good for range, windbreaks, and for 
most engineering and recreational uses. The potential is 
fair for crops and is very poor for wetland wildlife habitat. 

This soil is suited to wheat, oats, barley, flax, and 
grass-legume hay. The main management concerns are 
low available water capacity and control of water ero- 
sion. High stubble and stubble mulching can alleviate low 
available water capacity. Use of crop residue and plant- 
ing of grassed waterways where necessary help control 
water erosion. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing nearly all climatically adapted species. Grass 
and weeds need to be eliminated before the trees are 
planted, and ground cover regrowth needs to be con- 
trolled for the entire life of the plantings. 

This soil is well suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
taminating ground water supplies because of the high 
seepage rates. Alternate sites are needed for sewage 
lagoons. This soil is generally not suited to wetland wild- 
life habitat. 

This map unit is in capability subclass Ше. 


66—Marysland loam. This deep, level, poorly drained 
soil is on stream terraces and glacial outwash plains. 
The soil is moderately deep over sand. Individual areas 
of this map unit are 5 to 350 acres. 

Typically, the surface layer is black loam about 8 
inches thick. The underlying material, from 8 to 26 
inches, is dark gray clay loam and olive gray loam. The 
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underlying material, from 26 to 60 inches, is dark grayish 
brown coarse sand. In places, generally on swells, the 
soil is somewhat poorly drained. In other places it is 
moderately saline. 

Included with this soil in mapping, and making up as 
much as 10 percent of the map unit, are small areas of 
the poorly drained Borup soil. This soil is on the same 
landscape position as the Marysiand soil and does not 
have coarse sand in the underlying material. 

This Marysland soil has moderate permeability in the 
upper part and rapid permeability in the underlying mate- 
rial. Available water capacity is moderate, and runoff is 
slow. Early in spring and after unusually heavy rainy 
periods a high water table develops, resulting in wetness 
and some surface ponding. Susceptibility to soil blowing 
is high. 

Most areas of this soil are used for cultivated crops 
and range. The potential is poor for crops and for most 
engineering and recreational uses. The potential is fair 
for range and is good for windbreaks and wetland wildlife 
habitat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. When this soil is tilled, the main 
management concerns are wetness and control of soil 
blowing. Adequate outlets for drainage water are often 
difficult to locate. Maintaining surface drains and inten- 
sive use of field windbreaks, annual buffer strips, and 
stubble muiching can alleviate these limitations. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
reduces surface infiltration and causes surface compac- 
tion and poor soil tilth. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

Where drained, this soil is well suited to trees and 
shrubs in windbreaks and environmental plantings. Po- 
tential is good for growing all climatically adapted spe- 
cies. Grass and weeds need to be eliminated before the 
trees are planted, and ground cover regrowth needs to 
be controlled for the entire life of the plantings. Un- 
drained areas are unsuited to these uses. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness is a severe limitation that can be over- 
come in part by drainage; however, adequate outlets for 
drainage water are difficult to locate. Alternate sites are 
needed for buildings and related uses: This soil is well 
suited to wetland wildlife habitat. 

This map unit is in capability subclass IVw. 


67—Marysland loam, wet. This deep, level, very 
poorly drained soil is on glacial outwash plains and in old 
stream channels. The soil is moderately deep over sand. 
Individual areas of this map unit are 5 to 100 acres. 

Typically, the surface layer is black loam about 8 
inches thick. The underlying material, from 8 to 26 
inches, is dark gray clay loam and olive gray loam. The 
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underlying material, from 26 to 60 inches, is dark grayish 
brown coarse sand. 

Included with this soil in mapping, and making up as 
much as 20 percent of the map unit, are small areas of 
the poorly drained Borup soil and the poorly drained and 
very poorly drained Colvin soil. These soils are in the 
same landscape position as the Marysland soil and do 
not have coarse sand in the underlying material. 

This Marysland soil has moderate permeability in the 
upper part, and rapid permeability in the underlying mate- 
rial. Available water capacity is moderate, and runoff is 
slow. This soil is ponded early in spring and after heavy 
rainy periods. The water table is near the surface 
throughout most of the year. Susceptibility to soil blowing 
is high. 

Most areas of this soil are used for hay, range, and 
wetland wildlife habitat. The potential is poor for crops, 
windbreaks, and for most engineering and recreational 
uses. The potential is fair for range and is good for 
wetland wildlife habitat. It is generally not feasible to 
cultivate this soil because of wetness, surface ponding, 
and the absence of suitable outlets. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
causes surface compaction and poor soil tilth. Proper 
stocking rates, pasture rotation, and timely delay of graz- 
ing help keep the pasture and soil in good condition. 

This soil is poorly suited to sanitary facilities and build- 
ìngs. Wetness and flooding are severe limitations that 
can be overcome in part by drainage; however, adeguate 
outlets for drainage water are difficult to locate. Alternate 
sites are needed for buildings and related uses. This soil 
is well suited to wetland wildlife habitat. 

This map unit is in capability subclass Vw. 


68B—Arvilla sandy loam, 1 to 6 percent slopes. 
This deep, nearly level and gently sioping, somewhat 
excessively drained soil is on glacial outwash plains and 
stream terraces. The soil is moderately deep over sand 
and gravel. individual areas of this map unit are 5 to 350 
acres. 

Typically, the surface layer is black sandy loam about 
8 inches thick. The subsoil, from 8 to 15 inches, is dark 
brown sandy loam. The underlyìng material, from 15 to 
60 inches, is grayish brown sandy loam in the upper part 
and yellowish brown coarse sand and gravel in the lower 
part. The depth to sand and gravel is less on some 
knolls and ridges and greater in some swales. In places 
the slopes are moderate. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the excessively drained Sioux soil. This soil has a gravel- 
ly loam and loam surface layer and is very shallow over 
sand and gravel. It is on higher knolls and ridges. 

This soil has rapid permeability. Available water capac- 
ity is low, and runoff is slow. Susceptibility to soil blowing 
is high and to water erosion is low. 
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Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is poor for crops and 
windbreaks and is good for most engineering and recre- 
ational uses. The potential is fair for range and is very 
poor for wetland wildlife habitat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. When this soil is tilled, the main 
management concerns are low available water capacity 
and control of soil blowing. High stubble, intensive use of 
field windbreaks, annual buffer strips, and stubble mulch- 
ing can alleviate these limitations. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is poorly suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing a few climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and the ground cover regrowth needs to be con- 
trolled for the entire life of the plantings. 

This soil is well suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
tamìnating ground water supplies because of the high 
seepage rates. Alternate sites are needed for sewage 
lagoons. This soil is not suited to wetland wildlife habitat. 

This map unit is in capability subclass Ille. 


70B—Binford sandy loam, 1 to 6 percent slopes. 
This deep, nearly level and gently sloping, well drained 
and somewhat excessively drained soil is on glacial 
plains and stream terraces. The soil is moderately deep 
over sand and gravel that is mainly shale in origin. Indi- 
vidual areas of this map unit are 5 to 100 acres. 

Typically, the surface layer is black sandy loam in the 
upper part, very dark gray sandy ìoam in the lower part, 
and about 9 inches thick. The subsoil, from 9 to 20 
inches, is dark brown sandy loam in the upper part and 
dark grayish brown sandy loam in the lower part. The 
underlyìng material, from 20 to 60 inches, is grayish 
brown shaly sandy loam in the upper part and dark 
grayish brown shaly coarse loamy sand in the middle 
and lower parts. In places the soils are moderately siop- 
ing, and in other areas the surface layer is moderately 
eroded. In places the surface layer and subsoil are loam, 
and in other areas the depth to shaly sand and gravel 
ranges from 14 to 20 inches. 

Included with this soil in mapping, and making up as 
much as 20 percent of the map unit, are small areas of 
the excessively drained Coe soil and the well draìned 
Vang soil. The Coe soil is very shallow over shaly sand 
and gravel and is on higher knolls and ridges. The Vang 
soil has a loam surface layer and subsoil and is in some 
swales. 
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This Binford soil has rapid permeability. Available 
water capacity is low, and runoff is slow. Susceptibility to 
soil blowing is high and to water erosion is low. 

Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is poor for crops and 
windbreaks and is good for most engineering and recre- 
ational uses. The potential is fair for range and is very 
poor for wetland wildlife habitat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. When this soil is tilled, the main 
management concerns are low available water capacity 
and control of soil blowing. High stubble, intensive use of 
field windbreaks, annual buffer strips, and stubble mulch- 
ing can alleviate these limitations. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is poorly suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing a few climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is well suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
taminating ground water supplies because cf the high 
seepage rates. Alternate sites are needed for sewage 
lagoons. This soil is not suited to wetland wildlife habitat. 

This map unit is in capability subclass Ille. 


71—Svea-Cresbard loams, 1 to 3 percent slopes. 
This map unit consists of deep, nearly level, moderately 
well drained soils on glacial till plains. The Svea soil is 
on gentle rises and in some swales and is 60 to 80 
percent of the map unit. The Gresbard soil is in swales 
and on some rises and is 20 to 40 percent of the map 
unit. Areas of the two soils are so intricately mixed or 
individually so small in size that it is not practical to 
separate them in mapping. Individual areas of this map 
unit are 5 to 500 acres. 

Typically, the Svea soil has a surface layer of black 
loam about 12 inches thick. The subsoil, from 12 to 22 
inches, is very dark grayish brown loam in the upper part 
and dark grayish brown loam in the lower part. The 
underlying material, fom 22 to 60 inches, is grayish 
brown loam. In places the soil is well drained, and the 
black surface layer is less than 12 inches thick. 

Typically, the Cresbard soil has a surface layer of very 
dark gray loam about 6 inches thick. The subsurface 
layer, from 6 to 8 inches, is dark grayish brown loam. 
The subsoil, from 8 to 16 inches, is dark grayish brown 
dense silty clay in the upper part and very dark grayish 
brown dense silty clay in the lower part. The underlying 
material from 16 to 60 inches is olive brown clay loam in 
the upper part and dark grayish brown clay loam in the 
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lower part. In places the subsoil is denser. In some of 
these areas the surface layer is thinner and the soil is 
somewhat poorly drained. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the somewhat poorly drained Hamerly soil, the very 
poorly drained Parnell soil, and the poorly drained Tonka 
and Vallers soils. The Hamerly and Vallers soils are 
around the margins of deep depressions and have layers 
of lime accumulation within a depth of 16 inches of the 
surface. The Parnell and Tonka soils are in deep depres- 
sions. 

Permeability in the Svea soil is slow, available water 
capacity is high, and runoff is slow. Permeability in the 
Cresbard soil is slow, available water capacity is moder- 
ate, and runoff is slow. In areas of the Cresbard soil, the 
surface is hard and crusted when dry and dispersed 
when wet. The dense subsoil restricts the rooting depth 
of plants. Susceptibility to soil blowing and to water ero- 
sion is low. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, range, and wind- 
breaks. The potential is fair for most engineering and 
recreational uses and is poor for wetland wildlife habitat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. Maintaining good soil tilth is the 
main management concern. Use of crop residue helps 
control this limitation. 

These soils are well suited to pastureland or range- 
land. Overgrazing or grazing when the soil is wet causes 
surface compaction, reduces soil tilth, and increases sur- 
face runoff. Proper stocking rates, pasture rotation, and 
timely delay of grazing help keep the pasture and soil in 
good condition. 

The Svea soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. Al! climatically 
adapted species have the potential to grow well on the 
Svea soil. 

The Cresbard soil is suited to trees and shrubs in 
windbreaks and environmental plantings. Many climati- 
cally adapted species have the potential to grow well on 
the Cresbard soils. Grass and weeds need to be elimi- 
nated before the trees are planted, and ground cover 
regrowth needs to be controlled for the entire life of the 
plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. The moderately slow or slow perme- 
ability is a limitation for septic tanks that can be over- 
come by increasing the size of the absorption field. Wet- 
ness is a limitation for buildlings on the Svea soil and 
can be minimized by foundation drainage. Shrink-swell is 
a limitation for buildings that can be overcome by rein- 
forcing foundations and basement walls. These soils are 
poorly suited to wetland wildlife habitat. 

This map unit is in capability subclass Ills. 
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71B 一 Svea-Cresbard loams, 3 to 6 percent slopes. 
This map unit consists of deep, gently sloping, moderate- 
ly well drained soils on glacial till plains and valley foot 
slopes. The Svea soil is on side slopes and in some 
swales and is 60 to 80 percent of the map unit. The 
Cresbard soil is in swales and on some side slopes and 
is 20 to 40 percent of the map unit. Areas of the two 
soils are so intricately mixed or individually so small in 
size that it is not practical to separate them in mapping. 
Individual areas of this map unit are 5 to 160 acres. 

Typically, the Svea soil has a surface layer of black 
loam about 12 inches thick. The subsoil, from 12 to 22 
inches, is very dark grayish brown loam in the upper part 
and dark grayish brown loam in the lower part. The 
underlying material, from 22 to 60 inches, is grayish 
brown loam. In places, generally on tops of knolls, the 
soil is well drained, and the black surface layer is less 
than 12 inches thick. 

Typically, the Cresbard soil has a surface layer of very 
dark gray loam about 6 inches thick. The subsurface 
layer, from 6 to 8 inches, is dark grayish brown loam. 
The subsoil, from 8 to 16 inches, is dense silty clay and 
is dark grayish brown in the upper part and very dark 
grayish brown in the lower part. The underlying material, 
from 16 to 60 inches, is olive brown clay loam in the 
upper part and dark grayish brown clay loam in the lower 
part. In places, the subsoil is denser. In some of these 
areas, the surface layer is thinner and the soil is some- 
what poorly drained. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the somewhat poorly drained Hamerly soil, the very 
poorly drained Parnell soil, and the poorly drained Tonka 
and Vallers soils. The Hamerly and Vallers soils are 
around the margins of deep depressions and have layers 
of lime accumulation within a depth of 16 inches. The 
Parnell and Tonka soils are in deep depressions. 

Permeability in the Svea soil is moderately slow, avail- 
able water capacity is high, and runoff is medium. Per- 
meability in the Cresbard soil is slow, available water 
capacity is moderate, and runoff is medium. Areas of the 
Cresbard soil have a surface that is hard and crusted 
when dry and dispersed when wet. The dense subsoil 
restricts the rooting depth of plants. Susceptibility to soil 
blowing is low and to water erosion is moderate. 

Most areas of these soils are used for cultivated 
crops. The potential is fair for crops and for most engi- 
neering and recreational uses. The potential is good for 
range and windbreaks and ìs very poor for wetland wild- 
life habitat. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. The main management concerns are 
maintaining good soil tilth and controlling water erosion. 
Use of crop residue and planting of grassed waterways 
where necessary help control water erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing or grazing when the soil is 
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wet causes surface compaction, reduces soil tilth, and 
increases surface runoff. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The Svea soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species grow well on the Svea soils. 

The Cresbard soil is suited to trees and shrubs in 
windbreaks and environmental plantings. Many climati- 
cally adapted species have the potential to grow well on 
the Cresbard soil. Grass and weeds need to be elimi- 
nated before the trees are planted, and ground cover 
regrowth needs to be controlled for the entire life of the 
plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. The moderately slow or slow perme- 
ability is a limitation for septic tanks and can be over- 
come by increasing the size of the absorption field. Wet- 
ness is a limitation for buildings on the Svea soil and can 
be minimized by foundation drainage. Shrink-swell is a 
limitation for buildings that can be overcome by reinforc- 
ing foundations and basement walls. These soils are 
generally not suited to wetland wildlife habitat. 

This map unit is in capability subclass Ille. 


73—Larson-Cathay loams, 1 to 3 percent slopes. 
This map unit consists of deep, nearly level soils on 
glacial till plains. The moderately well drained and some- 
what poorly drained Larson soil is in swales and on 
slopes and is 40 to 60 percent of the map unit. The 
moderately well drained Cathay soil is in swales and on 
side slopes and is 30 to 50 percent of the map unit. 
Areas of the two soils are so intricately mixed or individ- 
ually so small in size that it is not practical to separate 
them in mapping. Individual areas of this map unit are 5 
to 150 acres. 

Typically the Larson soil has a surface layer of black 
loam about 6 inches thick. The subsurface layer is very 
dark gray loam 6 to 7 inches thick. The subsoil, from 7 
to 20 inches, is dense clay loam and is very dark brown 
in the upper part and very dark grayish brown in the 
middle and lower parts. The underlying material, from 20 
to 60 inches, is light brownish gray clay loam in the 
upper part, grayish brown clay loam in the middle part, 
and light olive brown clay loam in the lower part. In 
places the slopes are gentle. In places the surface layer 
ranges from 3 to 6 inches thick, and the subsoil is more 
dense. In other places, particularly the southwestern part 
of the county, the surface layer is silt loam or very fine 
sandy loam. In parts of this area the underlying material! 
has a higher clay content. 

Typically, the Cathay soil has a surface layer of black 
loam about 8 inches thick. The subsurface layer is dark 
grayish brown loam 8 to 9 inches thick. The subsoil, from 
9 to 17 inches, is dense clay loam and is very dark 
grayish brown in the upper part and olive brown in the 
lower part. The underlying material, from 17 to 60 
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inches, is light olive brown clay loam in the upper part, 
olive brown and grayish brown clay loam in the middle 
part, and olive brown clay loam in the lower part. In 
places, the slopes are gentle. In other places, particularly 
the southwestern part of the county, the surface layer is 
silt loam or very fine sandy loam. In parts of this area the 
underlying material has a higher clay content. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the moderately well drained Emrick soil, the very 
poorly drained Parnell soil, and the poorly drained Tonka 
and Vallers soils. The Emrick soil is on rises, has a 
thicker subsoil and surface layer, and the subsoil is not 
dense. The Vallers soil has layers of lime accumulation 
within a depth of 16 inches and is around the margins of 
deep depressions. The Parnell and Tonka soils are in 
deep depressions. 

. Permeability in the Larson soil is slow, available water 
capacity is moderate, and runoff is slow. Permeability in 
the Cathay soil is slow, available water capacity is high, 
and runoff is slow. The surface is hard and crusted when 
dry and dispersed when wet. The dense subsoil restricts 
the rooting depth of plants. Susceptibility to soil blowing 
and to water erosion is low. 

Most areas of these soils are used for cultivated 
crops, hay, and range. The potential is fair for range and 
for most engineering and recreational uses. The potential 
is poor for crops, windbreaks, and wetland wildlife habi- 
tat. 

These soils are poorly suited to wheat, oats, barley, 
flax, and grass-legume hay. When these soils are tilled, 
the main management concern is improving soil tilth. 
Use of crop residue, green manure crops, and deep 
plowing to break up the dense subsoil can alleviate this 
limitation. 

These soils are suited to pastureland or rangeland. 
Overgrazing or grazing when the soil is wet causes sur- 
face compaction, reduces soil tilth, and increases sur- 
face runoff. Proper stocking rates, pasture rotation, and 
timely delay of grazing help keep the pasture and soil in 
good condition. 

The Larson soil is generally not suited to trees and 
shrubs in windbreaks and environmental plantings be- 
cause of excess sodium and restricted root growth. The 
Cathay soil is suited to trees and shrubs in windbreaks 
and environmental plantings. Many climatically adapted 
species have the potential to grow well on the Cathay 
soils. Grass and weeds need to be eliminated before the 
trees are planted, and ground cover regrowth needs to 
be controlled for the entire life oí the plantings. 

The soils in the map unit are suited to sanitary facili- 
ties and buildings. The slow permeability is a limitation 
for septic tanks on the Cathay soil and can be overcome 
by increasing the size of the absorption fìeld. Wetness is 
a iimitation for buildings that can be minimized by foun- 
dation drainage. Shrink-swell is a limitation for buildings 
that can be overcome by reinforcing foundations and 
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basement walls. Alternate sites are needed for septic 
tanks on the Larson soil. Onsite investigations are 
needed in areas proposed for irrigation to locate more 
clayey underlying material. These soils are generally not 
suited to wetland wildlife habitat. 

This map unit is in capability subclass IVs. 


74B—Cavour-Miranda complex, 1 to 6 percent 
slopes. This map unit consists of deep, nearly level and 
gently sioping soils on glacial till plains. The moderately 
well drained Cavour soil is in swales and on slopes and 
ís 35 to 55 percent of the map unit. The moderately well 
drained and somewhat poorly drained Miranda soil is in 
micro depressions within swales and slopes and is 25 to 
45 percent of the map unit. Areas of the two soils are so 
intricately mixed or individually so small in size that it is 
not practical to separate them in mapping. Individual 
areas of this map unit are 5 to 150 acres. 

Typically, the Cavour soil has a surface layer of black 
silt loam, loam, or clay loam about 7 inches thick. The 
subsurface layer from 7 to 10 inches, is very dark gray 
silt loam. The subsoil, from 10 to 23 inches, is dense 
black clay. The underlying material, from 23 to 60 
inches, is dark grayish brown clay loam in the upper part, 
olive brown clay loam in the middle part, and light olive 
brown clay loam in the lower part. In places there is no 
subsurface layer, and the subsoil is less dense. in other 
places, particularly on valley foot slopes, the underlying 
material is shaly clay. 

Typically, the Miranda soil has a surface layer of black 
loam about 3 inches thick. The subsurface layer is very 
dark gray loam about 2 inches thick. The subsoil, from 5 
to 22 inches, is dense clay loam and is very dark gray in 
the upper part, black and very dark gray in the middle 
part, and very dark grayish brown in the lower part. The 
underlying material, from 22 to 60 inches, is dark grayish 
brown clay loam in the upper part and olive brown clay 
loam in the lower part. 

Included with these soils in mapping, and making up 
15 to 20 percent of the map unit, are small areas of the 
well drained Barnes and Buse soils, the poorly drained 
Tonka soil, and the very poorly drained Parnell soil. The 
Barnes and Buse soils are on the upper side slopes and 
crests of knolls. The Tonka and Parnell soils are in deep 
depressions. 

Permeability in the Cavour soil is very slow, available 
water capacity is moderate, and runoff is medium. Per- 
meability in the Miranda soil is slow, available water 
capacity is moderate or high, and runoff is medium. The 
surface is hard and crusted when dry and dispersed 
when wet. The dense subsoil restricts the rooting depth 
of plants. Susceptibility to soil blowing is low and to 
water erosion is moderate. 

Most areas of these soils are used for range, pasture, 
and hayland. The potential is poor for crops, windbreaks, 
and for most engineering and recreational uses. The 
potential is very poor for wetland wildlife habitat and fair 
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for range. It is generally not feasible to cultivate these 
soils because of excess sodium, salinity, and restricted 
root growth. 

Using these soils for pastureland or hayland helps 
control erosion and protect the soil. Overgrazing or graz- 
ing when the soil is wet causes surface compaction, 
reduces soil tilth, and increases surface runoff. Proper 
stocking rates, pasture rotation, and timely delay of graz- 
ing help keep the pasture and soil in good condition. 

The soils in this map unit are poorly suited to sanitary 
facilities and buildings. The very slow permeability is a 
limitation for septic tanks that can be overcome by in- 
creasing the size of the absorption field. Shrink-swell is a 
limitation for buildings that can be overcome by reinforc- 
ing foundations and basement walls. Better suited sites 
for septic tanks and buildings are generally nearby. 
These soils are not suited to wetland wildlife habitat. 

This map unit is in capability subclass VIs. 


75 一 Ryan silty clay. This deep, level, poorly drained 
soil is on stream bottom lands, low terraces, and glacial 
lake plains. Individual areas of this map unit are 5 to 350 
acres. 

Typically the surface layer is black silty clay about 3 
inches thick. The subsoil, from 3 to 16 inches, is dense 
black silty clay. The underlying material, from 16 to 60 
inches, is black silty clay in the upper part, very dark 
gray silty clay in the middle part, and olive gray silty clay 
in the lower part. 

included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the poorly drained Lamoure soil and the very poorly 
drained Rauville soil. They have a thicker surface layer, 
do not have excess sodium in the subsoil, and are in 
lower positions in the landscape. 

This Ryan soil has very slow permeability. Available 
water capacity is moderate, and runoíf is slow. In spring 
and after heavy rainy periods there is wetness and occa- 
sional surface ponding. The surface is hard and crusted 
when dry and dispersed when wet. The dense subsoil 
restricts the rooting depth of plants. Susceptibility to soil 
blowing is high. 

Most areas of this soil are used for hay, pasture, and 
range. The potential is poor for crops, range, wind- 
breaks, and for most engineering and recreational uses. 
The potential is fair for most wetland wildlife habitat. It is 
generally not feasible to cultivate this soil because of 
wetness, poor soil tilth, the dense subsoil, and the high 
hazard of soil blowing. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
reduces surface infiltration and causes surface compac- 
tion, and poor soil tilth. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness is a severe limitation that can be over- 
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come in part by drainage; however, adeguate outlets are 
difficult to locate. Alternate sites are needed for buildings 
and related uses. This soil is suited to wetland wildlife 
habitat. 

This map unit is in capability subclass VIs. 


78—LaDelle-Aberdeen silt loams. This map unit con- 
sists of deep, level, moderately well drained soils on 
stream bottom lands. The LaDelle soil is on slightly 
higher convex side slopes and is 60 to 80 percent of the 
map unit. The Aberdeen soil is on slightly lower concave 
side slopes and is 20 to 40 percent of the map unit. 
Areas of the two soils are so intricately mixed or individ- 
ually so small in size that it is not practical to separate 
them in mapping. Individual areas of this map unit are 5 
to 75 acres. 

Typically, the LaDelle soil has a surface layer of black 
silt loam about 17 inches thick. The subsoil, from 17 to 
27 inches, is very dark gray silt loam. The underlying 
material, from 27 to 60 inches, is dark gray silt loam in 
the upper part and grayish brown clay loam in the lower 
part, with a buried surface layer of very dark clay юат 
from a depth of 42 to 46 inches. In places, the surface 
layer is silty clay loam. 

Typically, the Aberdeen soil has a surface layer of 
black silt loam about 7 inches thick. The subsurface 
layer is very dark gray silt loam 7 to 9 inches thick. The 
subsoil, from 9 to 26 inches, is dense silty clay and is 
black in the upper and middle parts and very dark gray- 
ish brown in the lower part. The underlying material, from 
26 to 60 inches, is silty clay loam and is grayish brown in 
the upper part, light brownish gray in the middle part, 
and olive in the lower part. In places the surface layer is 
silty clay loam. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the poorly drained Lamoure and Ryan soils in deeper 
swales. 

Permeability in the LaDelle soil is moderate, available 
water capacity is high or very high, and runoff is slow. 
Permeability in the Aberdeen soil is slow, available water 
capacity is high, and runoff is slow. In some years, there 
is flooding early in spring and after unusually heavy rainy 
periods. In areas of the Aberdeen soil, the surface is 
hard and crusted when dry and dispersed when wet. The 
dense subsoil restricts the rooting depth of plants. Sus- 
ceptibility of these soils to soil blowing is low. 

Most areas of these soils are used for cultivated 
crops, hay, and pasture. The potential is good for crops, 
range, and windbreaks. The potential is fair for recre- 
ational uses and is poor for most engineering uses and 
wetland wildlife habitat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. When these soils are tilled, the 
main management concern is maintaining good soil tilth. 
Use of crop residue helps control this limitation. 
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These soils are well suited to pastureland or range- 
land. Overgrazing or grazing when the soil is wet re- 
duces surface infiltration and causes surface compaction 
and poor soil tilth. Proper stocking rates, pasture rota- 
tion, and timely delay of grazing help keep the pasture 
and soil in good condition. 

The LaDelle soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well on the 
LaDelle soils. The Aberdeen soil is suited to trees and 
shrubs in windbreaks and environmental plantings. Many 
climatically adapted species have the potential to grow 
well on the Aberdeen soils. Grass and weeds need to be 
eliminated before the trees are planted, and ground 
cover regrowth needs to be controlled for the entire life 
of the plantings. 

The soils in this map unit are poorly suited to sanitary 
facilities and buildings. Flooding is a severe limitation for 
buildings that can be partly overcome by constructing 
dikes and levees. Alternate sites are needed for build- 
ings and related uses. These soils are poorly suited to 
wetland wildlife habitat. 

This map unit is in capability subclass Ills. 


82B—Darnen loam, 3 to 6 percent slopes. This 
deep, gently sloping, moderately well drained soil is on 
colluvial-alluvial material in stream valleys. Individual 
areas of this map unit are 5 to 125 acres. 

Typically, the surface layer is black loam about 22 
inches thick. The subsoil, from 22 to 34 inches, is very 
dark grayish brown loam in the upper part and dark 
grayish brown loam in the lower part. The underlying 
material, from 34 to 60 inches, is grayish brown loam in 
the upper part and dark grayish brown loam in the 
middle and lower parts. In places the slopes are moder- 
ate. In other places, the surface layer and subsoil are 
thinner, contain less clay, or are silt loam. 

This soil has moderate permeability. Available water 
capacity is high, and runoff is medium. During periods of 
heavy runoff, small gullies are cut and fresh alluvium- 
colluvium is deposited. Susceptibility to soil blowing is 
slight and to water erosion is moderate. 

Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is good for crops, range, 
windbreaks, and for recreational uses. The potential is 
fair for most engineering uses and poor for wetland wild- 
life habitat. 

This soil is well suited to wheat, oats, barley, flax, and 
grass-legume hay. When this soil is tilled, the main man- 
agement concerns are maintaining soil tilth and control- 
ling water erosion. Use of crop residue and planting of 
grassed waterways where necessary help control water 
erosion. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
causes surface compaction, reduces soil tilth, and in- 
creases surface runoff. Proper stocking rates, pasture 
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rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing all climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is suited to sanitary facilities and buildings. 
The slow absorption of effluent is a limitation for septic 
tanks and can be overcome by increasing the size of the 
absorption field. Shrink-swell is a limitation for buildings 
that can be overcome by reinforcing foundations and 
basement walls. Sewage lagoons can be specially treat- 
ed for seepage by sealing the bottom of the lagoon. This 
soil is poorly suited to wetland wildlife habitat. 

This map unit is in capability subclass lle. 


83—LaDelle silt loam. This deep, level, moderately 
well drained soil is on stream bottom lands. Individual 
areas of this map unit are 5 to 100 acres. 

Typically, the surface layer is black silt Ioam about 17 
inches thick. The subsoil, from 17 to 27 inches, is very 
dark gray silt loam. The underlying material, from 27 to 
60 inches, is dark gray silt loam in the upper part and 
grayish brown clay loam in the lower part, with a buried 
surface layer of very dark gray clay loam from a depth of 
42 to 46 inches. In places the surface layer is silty clay 
loam. In other places, the surface layer, subsoil, and 
underlying material are loam. 

Included with this soil in mapping, and making up as 
much as 10 percent of the map unit, are small areas of 
the poorly drained Lamoure soil on lower positions in the 
landscape. 

This LaDelle soil has moderate permeability. Available 
water capacity is high or very high, and runoff is slow. In 
some years there is flooding early in spring and after 
unusually heavy rainy periods. Susceptibility to soil blow- 
ing is low. 

Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is good for crops, range, 
and windbreaks. The potential is fair for recreational 
uses and is poor for most engineering uses and wetland 
wildlife habitat. 

This soil is well suited to wheat, oats, barley, flax, and 
grass-legume hay. When this soil is tilled, the main man- 
agement concern is maintaining good soi! tilth. Use of 
crop residue helps control this limitation. 

This soil is well suited to pastureland or rangeland. 
Overgrazing or grazing when the soil is wet reduces 
surface infiltration and causes surface compaction and 
poor soil tilth. Proper stocking rates, pasture rotation, 
and timely delay of grazing help keep the pasture and 
soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing all climatically adapted species. Grass and 
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weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

This soil is poorly suited to sanitary facilities and build- 
ings. Flooding is a severe limitation that can be partly 
overcome for buildings by constructing dikes and levees. 
Alternate sites are needed for buildings and related 
uses. This soil is poorly suited to wetland wildlife habitat. 

This map unit is in capability subclass llc. 


85—Lamoure silt loam. This deep, level, poorly 
drained soil is on stream bottom lands. Individual areas 
of this map unit range from 5 to 150 acres. 

Typically, the surface layer is black silt loam in the 
upper part and black silty clay loam in the lower part, 
and is about 12 inches thick. The subsoil, from 12 to 26 
inches, is very dark gray silty clay loam. The underlying 
material, from 26 to 60 inches, is silty clay loam and is 
dark grayish brown in the upper part and olive gray in 
the lower part. In places, the upper part of the surface 
layer is silty clay loam. In other places, the soil is slightly 
saline or moderately saline, and in places the soil is very 
poorly drained. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the moderately well drained LaDelle soil on swells. 

This Lamoure soil has moderate permeability. Availa- 
ble water capacity is high, and runoff is slow. Early in 
spring and after unusually heavy rainy periods а high 
water table develops, resulting in wetness and some 
surface ponding or flooding. Susceptibility to soil blowing 
is high. 

Mest areas of this soil are used for hay and range. 
The potential is poor for crops and for most engineering 
and recreational uses. The potential is good for range 
and windbreaks and is fair for wetland wildlife habitat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. When this soil is tilled, the main 
management concerns are wetness, surface ponding or 
flooding, and control of soil blowing. Adeguate outlets for 
drainage water are often difíicult to locate. Maintaining 
surface drains and intensive use of field windbreaks, 
annual buffer strips, and stubble mulching can alleviate 
these limitations. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
reduces surface infiltration and causes surface compac- 
tion and poor soil tilth. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

Where drained, this soil is well suited to trees and 
shrubs in windbreaks and environmental plantings. Po- 
tential is good for growing all climatically adapted spe- 
cies. Grass and weeds need to be eliminated before the 
trees are planted, and ground cover regrowth needs to 
be controlled for the entire life of the plantings. Un- 
drained areas are not suited to these uses. 
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This soil is poorly suited to sanitary facilities and build- 
ings. Wetness and flooding are severe limitations that 
can be overcome in part by drainage; however, adeguate 
outlets for drainage are difficult to locate. Alternate sites 
are needed for buildings and related uses. This soil is 
suited to wetland wildlife habitat. 

This map unit is in capability subclass IVw. 


86—LaDelle silt loam, channeled. This deep, level, 
moderately well drained soil is on stream bottom lands. 
Individual areas of this map unit are 5 to 200 acres. 

Typically, the surface layer is black silt loam about 17 
inches thick. The subsoil, from 17 to 27 inches, is very 
dark gray silt loam. The underlying material, from 27 to 
60 inches, is dark gray silt loam in the upper part and 
grayish brown clay loam in the lower part, with a buried 
surface layer of very dark gray clay loam from a depth of 
42 to 46 inches. In some places, the surface layer is silty 
clay loam or loam. 

Included with this soil in mapping, and making up 10 to 
20 percent of the map unit, are small areas of the poorly 
drained Colvin, Lamoure, and Marysland soils and the 
very poorly drained Rauville soil. They are in channels 
and are more poorly drained. 

This LaDelle soil has moderate permeability. Available 
water capacity is high or very high, and runoff is slow. 
There is often flooding early in spring and after unusually 
heavy rainy periods. The many channels restrict cultiva- 
tion. Susceptibility to soil blowing is low. 

Most areas of this soil are used for pasture and range. 
The potential is good for range and windbreaks and is 
fair for wetland wildlife habitat. The potential is poor for 
crops and for most engineering and recreational uses. It 
is generally not feasible to cultivate this soil because of 
frequent flooding and the many channels. 

This soil is well suited to pastureland or rangeland. 
Overgrazing or grazing when the soil is wet reduces 
surface infiltration and causes surface compaction and 
poor soil tilth. Proper stocking rates, pasture rotation, 
and timely delay of grazing will help keep the pasture 
and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing all climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to' be controlled 
for the entire life of the plantings. 

This soil is poorly suited to sanitary facilities and build- 
ings. Flooding is a severe limitation that can be partly 
overcome for buildings by constructing dikes and levees. 
Alternate sites are needed for buildings and related 
uses. This soil is suited to wetland wildlife habitat. 

This map unit is in capability subclass Ме. 


89—Grano silty clay. This deep, level, poorly drained 
and very poorly drained soil is on glacial lake and till 
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plains. Individual areas of this map unit are 5 to 250 
acres. 

Typically, the surface layer is black silty clay about 10 
inches thick. The underlying material, from 10 to 60 
inches, is very dark gray and dark gray clay in the upper 
part, dark gray clay in the middle part, and olive gray 
clay in the lower part. In places, the surface layer is silty 
clay loam or clay, and in other places it is moderately 
saline. 

Included with this soil in mapping, and making up 10 to 
20 percent of the map unit, are small areas of the very 
poorly drained Parnell soil and the poorly drained Tonka 
and Vallers soils. The Parnell and Tonka soils have a 
subsoil and are in the same landscape position as the 
Grano soil. The Vallers soil has layers of lime accumula- 
tion within a depth of 16 inches of the surface and is on 
the margins of depressions. 

This soil has slow permeability. Available water capac- 
ity is high, and runoff is slow. Early in spring and after 
unusually heavy rainy periods a high water table devel- 
ops, resulting in wetness and some surface ponding. 
Susceptibility to soil blowing is high. 

Most areas of this soil are used for hay, pasture, and 
range. The potential is poor for crops, windbreaks, and 
for most engineering and recreational uses. The potential 
is fair for range and good for wetland wildlife habitat. It is 
generally not feasible to cultivate this soil because of 
wetness, surface ponding, and the absence of suitable 
outlets. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
causes surface compaction and poor soil tilth. Proper 
stocking rates, pasture rotation, and timely delay of graz- 
ing help keep the pasture and soil in good condition. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness is a severe limitation that can be over- 
come in part by drainage; however, adequate outlets for 
drainage water are difficult to locate. Alternate sites are 
needed for buildings and related uses. This soil is well 
suited to wetland wildlife habitat. 

This map unit is in capability subclass Vw. 


90—Parnell and Lallie soils, ponded. This map unit 
consists of deep, level, very poorly drained soils on gla- 
cial till and lake plains. Any one area can consist entirely 
of all Lallie soil or all Parnell soil or any combination of 
each. Typically, the Lallie soil is on lake plains and the 
Parnell soil is on glacial till. Individual areas of this map 
unit are 5 to more than 600 acres. 

Typically, the Parnell soil has a surface layer of black 
silty clay loam about 14 inches thick. The subsoil, from 
14 to 36 inches, is black silty clay. The underlying mate- 
rial, from 36 to 60 inches, is silty clay loam and is dark 
gray in the upper part and olive gray in the lower part. 

Typically, the Lallie soil has a surface layer of black 
loam, silt loam, sandy loam, or silty clay юат about 2 
inches thick. The underlying material, from 2 to 60 
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inches, is silty clay in the upper part, multicolored silty 
clay in the middle part, and olive and light olive brown 
silty clay in the lower two parts. 

These soils have slow permeability. Available water 
capacity is high, and runoff is ponded. These soils are 
often ponded throughout the year. Susceptibility to soil 
blowing is low. 

Most areas of these soils are used for wetland wildlife 
habitat (fig. 9). The potential is poor for crops, range, 
windbreaks, and for most engineering and recreational 
uses. The potential is good for wetland wildlife habitat. It 
is generally not feasible to cultivate these soils for crop- 
land, rangeland, or windbreaks because of surface pond- 
ing and the absence of suitable outlets. 

The soils in this map unit are not suited to sanitary 
facilities and buildings. Surface ponding is a severe limi- 
tation. Outlets for drainage water are difficult to locate. 
Alternate sites are needed for buildings and related 
uses. These soils are well suited to wetland wildlife habi- 
tat. 

This map unit is in capability subclass VIllw. 


91C—Sioux gravelly loam, 1 to 9 percent slopes. 
This deep, nearly level to moderately sloping, excessive- 
ly drained soil is on glacial outwash plains and stream 
terraces. The soil is very shallow over sand and gravel. 
Individual areas of this map unit are 5 to 200 acres. 

Typically, the surface layer is black gravelly loam 
about 5 inches thick. The next layer, from 5 to 9 inches, 
is very dark grayish brown gravelly loam. The underlying 
material, from 9 to 60 inches, is dark brown, brown, and 
dark yellowish brown very gravelly sand. In places the 
surface layer is loam, coarse sandy loam, or sandy loam; 
and in places the subsoil is sandy loam or loam. In some 
of these areas, the soil is somewhat excessively drained, 
the surface layer is more than 5 inches thick, and the 
depth to sand and gravel is 9 to 20 inches. 

This soil has rapid permeability. Available water capac- 
ity is very low, and runoff is slow. Susceptibility to soil 
blowing is low and to water erosion is low or moderate. 

Most areas of this soil are used for hay and pasture. 
The potential is good for most engineering and recre- 
ational uses. The potential is poor for crops and wind- 
breaks, fair for range, and very poor for wetland wildife 
habitat. It is generally not feasible to cultivate this soil 
because of very low available water capacity and low 
natural fertility. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil is good condition. 

This soil is well suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
taminating ground water supplies because of the high 
seepage rates. Alternate sites are needed for sewage 
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Figure 9 一 Typical vegetation and surface ponding of Parnell and Lallie soils used for wetland wildlife habitat. 


lagoons. This soil is not suited to wetland wildlife habitat. 
This map unit is in capability subclass Vis. 


91E—Sioux gravelly loam, 9 to 25 percent slopes. 
This deep, strongly sloping and moderately steep, exces- 
sively drained soil is on glacial moraines, glacial outwash 
plains, and stream terraces. The soil is shallow over 
sand and gravel. Individual areas of this map unit are 5 
to 250 acres. 

Typically, the surface layer is black gravelly loam 
about 5 inches thick. The next layer, from 5 to 9 inches, 
is very dark grayish brown gravelly loam. The underlying 
material, from 9 to 60 inches, is dark brown, brown, and 
dark yellowish brown very gravelly sand. In places the 
surface layer is loam, coarse sandy loam, or sandy loam, 
and in places the subsoil is sandy loam or loam. In some 
of these areas the soil is somewhat excessively drained, 
the surface layer is more than 5 inches thick, and the 
depth to sand and gravel is 9 to 20 inches. 

This soil has rapid permeability. Available water capac- 
ity is very low, and runoff is rapid. Susceptibility to soil 
blowing is low and to water erosion is high or very high. 


Most areas of this soil are used for range. The poten- 
tial is fair for range and for most engineering and recre- 
ational uses. The potential is poor for crops and wind- 
breaks and is very poor for wetland wildlife habitat. It is 
generally not feasible to cultivate this soil because of 
very low available water capacity, low natural fertility, 
and the high hazard of water erosion. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is suited to sanitary facilities and buildings. 
There is a possibility of septic tank effluent contaminat- 
ing ground water supplies because of the high seepage 
rates. Slope is a limitation for buildings that can be 
overcome by cut and fill operations in areas that have 9 
to 15 percent slopes. Alternate sites are needed for 
sewage lagoons, buildings, and septic tanks where areas 
have 15 to 25 percent slopes. This soil is not suited to 
wetland wildlife habitat. 

This map unit is in capability subclass Vils. 


BENSON COUNTY AREA, NORTH DAKOTA 


98C—Coe shaly loam, 1 to 9 percent slopes. This 
deep, nearly level to moderately sloping, excessively 
drained soil is on glacial outwash plains and stream 
terraces. The soil is very shallow over sand and gravel 
that is mainly shale in origin. Individual areas of this map 
unit are 5 to 150 acres. 

Typically, the surface layer is black shaly loam about 7 
inches thick. The underlying material, from 7 to 60 
inches, is dark gray and dark grayish brown and is shaly 
coarse sand in the upper part and shaly coarse sand 
and gravel in the lower part. In places, the surface layer 
is loam or coarse sandy loam. It is thicker on some 
lower side slopes and thinner and eroded on the tops of 
some knolls and ridges. In other places, there is no 
shale in the underlying material. 

included with this soil in mapping, and making up 15 to 
20 percent of the map unit, are small areas of the well 
drained Brantford and Vang soils. They are deeper to 
shaly sand and gravel and are on the lower side slopes 
and in swales. 

This Coe soil has moderate or moderately rapid per- 
meability in the upper part and very rapid permeability in 
the underlying material. Available water capacity is very 
low, and runoff is slow. Susceptibility to soil blowing is 
moderate and to water erosion is low or moderate. 

Most areas of this soil are used for tame and native 
hay. The potentia! is poor for crops and windbreaks and 
is fair for range and most recreational uses. The poten- 
tial is good for most engineering uses and is very poor 
for wetland wildlife habitat. It is generally not feasible to 
cultivate this soil because of very low available water 
capacity and low natural fertillty. 

Using this soil for pastureland or rangeland helps con- 
trol erosion and protect the soil. Conserving soil moisture 
and overgrazing are the main management concerns. 
Proper stocking rates, pasture rotation, and timely delay 
of grazing help keep the pasture and soil in good condi- 
tion. 

This soil is well suited to sanitary facilities and build- 
ings. There is a possiblity of septic tank effluent contami- 
nating ground water supplies because of the high seep- 
age rates. Alternate sites are needed for sewage la- 
goons. This soil is not suited to wetland wildlife habitat. 

This map unit is in capability subclass Vis. 


98E—Coe shaly loam, 9 to 25 percent slopes. This 
deep, strongly sloping and moderately steep, excessively 
drained soil is on glacial moraines, glacial outwash 
plains, and stream terraces. The soil is very shallow over 
sand and gravel that is mainly shale in origin. Individual 
areas of this map unit are 5 to 350 acres. 

Typically, the surface layer is black shaly loam about 7 
inches thick. The underlying material, from 7 to 60 
inches, is dark gray and dark grayish brown and is shaly 
coarse sand in the upper part and shaly coarse sand 
and gravel in the lower part. In places, the surface layer 
is loam or coarse sandy loam. It is thicker on some 
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lower side slopes and thinner and eroded on some hill- 
tops and ridges. In other places, shale is not in the 
underlying material. 

Included with this soil in mapping, and making up 15 to 
20 percent of the map unit, are small areas of the well 
drained Brantford and Vang soils. The included soils are 
deeper to shaly sand and gravel and are on the lower 
side slopes and in swales. 

This soil has moderate or moderately rapid permeabil- 
ity in the upper part and very rapid permeability in the 
underlying material. Available water capacity is very low, 
and runoff is rapid. Susceptibility to soil blowing is mod- 
erate and to water erosion is high or very high. 

Most areas of this soil are used for range. The poten- 
tial is fair for range and for most engineering and recre- 
ational uses. The potential is poor for crops and wind- 
breaks and very poor for wetland wildlife habitat. It is 
generally not feasible to cultivate this soil because of 
very low available water capacity, low natural fertility, 
and the high hazard of water erosion. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is suited to sanitary facilities and buildings. 
There is a possibility of septic tank effluent contaminat- 
ing ground water supplies because of the. high seepage 
rates. Slope is a limitation for buildings that can be 
overcome by cut and fill operations in areas that have 9 
to 15 percent slopes. Alternate sites are needed for 
sewage lagoons, buildings, and septic tanks where areas 
have 15 to 25 percent slopes.. This soil is not suited to 
wetland wildlife habitat. 

This map unit is in capability subclass Vlls. 


99C—Claire loamy coarse sand, loamy substratum, 
1 to 9 percent slopes. This deep, nearly level to moder- 
ately sloping, excessively drained soil is in dry lake 
basins. Individual areas of this map unit are 5 to more 
than 600 acres. 

Typically, the surface layer is very dark grayish brown 
loamy coarse sand about 5 inches thick. The next layer, 
from 5 to 42 inches, is dark grayish brown and grayish 
brown coarse sand. Å buried surface layer of very dark 
grayish brown and black loamy coarse sand is common 
throughout this layer. The underlying material, from 42 to 
60 inches, is black and very dark grayish brown sandy 
clay loam. In places, the surface layer through the under- 
lying material is coarse sand and fine gravel. In other 
places the surface is stony. 

included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the somewhat poorly drained Aquents soil and the poorly 
drained Minnewaukan and Lailie soils. The Aquents, 
Minnewaukan, and Lallie soils are in lower positions ad- 
jacent to beaches and sandbars. 
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This Claire soil has very rapid permeability in the upper 
part and moderately slow permeability in the lower part. 
Available water capacity is very low, and runoff is slow. 
Susceptibility to soil blowing is very high and to water 
erosion is low. 

Most areas of this soil are used for range. The poten- 
tial is poor for crops and windbreaks and fair for range 
and recreational uses. The potential is good for most 
engineering uses and is very poor for wetland wildlife 
habitat. It is generally not feasible to cultivate this soil 
because of very low available water capacity, low natural 
fertility, and the high hazard of soil blowing. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is well suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
taminating ground water supplies because of the high 
seepage rates. Alternate sites are needed for sewage 
lagoons. This soil is generally not suited to wetland wild- 
life habitat. 

This map unit is in capability subclass VIIs. 


101—Lallie loam. This deep, level, poorly drained soil 
is in dry lake basins. Individual areas of this map unit are 
5 to more than 600 acres. 

Typically, the surface layer is black loam about 2 
inches thick. The underlying material, from 2 to 60 
inches, is silty clay and is gray in the upper part, multico- 
lored in the middle part, and olive and light olive brown 
in the lower two parts. In places, the soil is slightly saline 
or moderately saline. In other places, the surface layer is 
silt loam, sandy loam, or silty clay loam. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the poorly drained Minnewaukan soil, the somewhat 
poorly drained Aquents soil, and the excessively drained 
Claire soil. The Minnewaukan soil has a loamy fine sand 
surface layer and fine sand underlying material, is adja- 
cent to beaches, and is on sandbars. The Aquents soil is 
on slightly higher positions adjacent to beaches. The 
Claire soil has coarse sand and gravel throughout and is 
on beaches. 

This Lallie soil has slow permeability. Available water 
capacity is high, and runoff is slow. Early in spring and 
after heavy rainy periods this soil is ponded. The water 
table is within a depth of 5 feet throughout most of the 
year. Susceptibility to soil blowing is high. 

Most areas of this soil are used for hay and range. 
The potential is poor for crops, windbreaks, and for most 
engineering and recreational uses. The potential is fair 
for range and is good for wetland wildlife habitat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. When this soil is tilled, the main 
management concerns are wetness, surface ponding of 
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waier (fig. 10), controlling soil blowing, and low natural 
fertility. Adeguate outlets for drainage water are often 
difficult to locate. Maintaining surface drains helps 
reduce wetness and surface ponding. Intensive use of 
annual buffer strips and stubble mulching help alleviate 
soil blowing. Making recommended fertilizer applications 
and planting soil-building crops such as legumes help 
improve the natural fertility of the soil. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 


Figure 10.—Surface condition of the Lallie soils following removal of 
surface water. 
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reduces surface infiltration and causes surface compac- 
tion and poor soil tilth. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness and flooding are severe limitations. Wet- 
ness can be overcome by adding fill, and flooding can 
be overcome in part by constructing dikes and levees. 
Alternate sites are needed for buildings and related 
uses. This soil is well suited to wetland wildlife habitat. 

This map unit is in capability subclass IVw. 


104—Lallie loam, saline. This deep, level, poorly 
drained, moderately saline soil is in dry lake basins. Indi- 
vidual areas of this map unit are 5 to 200 acres. 

Typically, the surface layer is black loam about 2 
inches thick. The underlying material, from 2 to 60 
inches, is silty clay and is gray in the upper part, multico- 
lored in the middle part, and olive and light olive brown 
in the lower two parts. In places, the soil is slightly saline 
or strongly saline. In other places, the surface layer is silt 
loam, sandy loam, or silty clay loam. 

Included with this soil in mapping, and making up as 
much as 5 percent of the map unit, are some gently 
sloping to steep soils on short slopes. 

This Lallie soil has slow permeability. Available water 
capacity is moderate, and runoff is slow. Early in spring 
and after heavy rainy periods this soil is ponded. The 
water table is within a depth of 5 feet throughout most of 
the year. The high salt content restricts plant growth. 
Susceptibility to soil blowing is high. 

Most areas of this soil are used for hay and range. 
The potential is poor for crops, range, windbreaks, and 
for most engineering and recreational uses. The potential 
is good for wetland wildlife habitat. It is generally not 
feasible to cultivate this soil because of wetness, surface 
ponding of water, and salinity. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
reduces surface infiltration and causes surface compac- 
tion and poor soil tilth. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

This soil is poorly suited to sanitary facilities and build- 
ings because of wetness and flooding. Wetness can be 
overcome by adding fill, and flooding can be overcome 
in part by constructing dikes and levees. The salinity 
hinders landscaping. Alternate sites are needed for build- 
ings and related uses. This soil is well suited to wetland 
wildlife habitat. 

This map unit is in capability subclass VIS. 


106—Lallie loam, wet. This deep, level, very poor 
drained soil is in lake basins. Individual areas of this map 
unit are 5 to more than 600 acres. 

Typically, the surface layer is black loam about 2 
inches thick. The underlying material, from 2 to 60 
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inches, is silty clay and is gray in the upper part, multico- 
lored in the middle part, and olive and light olive brown 
in the lower two parts. In places the soil is slightly saline 
or moderately saline. In other places, the surface layer is 
silt loam, sandy loam, or silty clay loam. 

This soil has slow permeability. Available water capac- 
ity is high, and runoff is slow. Early in spring and after 
heavy rainy periods this soil is ponded. The water table 
is near the surface throughout most of the year. Suscep- 
tibility to soil blowing is high. 

Most areas of this soil are used for range and wetland 
wildlife habitat. The potential is poor for crops, wind- 
breaks, and for most engineering and recreational uses. 
The potential is fair for range and is good for wetland 
wildife habitat. It is generally not feasible to cultivate this 
soil because of wetness, surface ponding of water, and 
the absence of suitable outlets. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
causes surface compaction and poor soil tilth. Proper 
stocking rates, pasture rotation, and timely delay of graz- 
ing help keep the pasture and soil in good condition. 

This soil is poorly suited to sanitary facilities and build- 
ings because of wetness and flooding. These limitations 
can be partly overcome by drainage; however, adequate 
outlets for drainage water are difficult to locate. Alternate 
sites are needed for buildings and related uses. This soil 
is well suited to wetland wildlife habitat. 

This map unit is in capability subclass Vw. 


107--Minnewaukan loamy fine sand, 1 to 3 percent 
slopes. This deep, nearly level, poorly drained soil is in 
dry lake basins. Individual areas of this map unit are 5 to 
100 acres. 

Typically, the surface layer is very dark gray loamy fine 
sand about 2 inches thick. The next layer is very dark 
grayish brown loamy fine sand 2 to 5 inches. The under- 
lying material, from 5 to 60 inches, is olive gray, grayish 
brown, and dark grayish brown fine sand in the two 
upper parts and olive gray fine sand in the two lower 
parts. In places the surface layer is fine sandy loam or 
loamy sand. In other places the slope is gentle, and in 
places the soil is slightly saline or moderately saline. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the poorly drained Lallie soil which has silty clay underly- 
ing material and is adjacent to beaches and sandbars on 
the lake plain. 

This Minnewaukan soil has rapid permeability. Availa- 
ble water capacity is low, and runoff is slow. Early in 
spring and after heavy rainy periods there is wetness 
and some surface ponding. The water table is within a 
depth of 5 feet throughout most of the year. Susceptibil- 
ity to soil blowing is very high. 

Most areas of this soil are used for range. The poten- 
tial is poor for crops, for most engineering and recre- 
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ational uses, and for wetland wildlife habitat. The poten- 
tial is fair for range and is good for windbreaks. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. When this soil is tilled, the main 
management concerns are wetness and control of soil 
blowing. Adequate outlets for drainage water are often 
difficult to locate. Maintaining surface drains and inten- 
sive use of field windbreaks, annual buffer strips, and 
stubble mulching can alleviate these limitations. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing results in reduced plant vigor 
and forage yields. Proper stocking rates, pasture rota- 
tion, and timely delay of grazing help keep the pasture 
and soil in good condition. 

If drained, this soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. Potential is 
good for growing all climatically adapted species. Grass 
and weeds need to be eliminated before the trees are 
planted, and ground cover regrowth needs to be con- 
trolled for the entire life of the plantings. Undrained 
areas are not suited to these uses. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness and flooding are severe limitations that 
can be overcome in part by drainage; however, adequate 
outlets for drainage water are difficult to locate. Alternate 
sites are needed for buildings and related uses. This soil 
is poorly suited to wetland wildlife habitat. 

This map unit is in capability subclass IVs. 


109—Aguents. These deep, level to moderately slop- 
ing, somewhat poorly drained soils are on glacial till. 
Individual areas of this map unit are 5 to 500 acres. 

Typically, the surface layer is black silty clay loam 
about 1 inch thick. The underlying material, from 1 inch 
to 60 inches, is multicolored silty clay. In places the 
surface is stony, and in other places the soil is slightly 
saline or moderately saline. In other places the subsoil is 
clay loam or loam. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the poorly drained Lallie and Minnewaukan soils and 
the excessively drained Claire soil. The Lallie soil is on 
lake plains. The Minnewaukan and Claire soils are sandy 
through the underlying material and are on beaches. In 
addition, the Minnewaukan soil is on sandbars in lake 
basins. 

The soils in this map unit have slow permeability. 
Available water capacity is high, and runoff is slow to 
rapid. Susceptibility to soil blowing is high and to water 
erosion is low to high. 

Most areas of these soils are used for range. The 
potential is poor for crops, windbreaks, and for most 
engineering and recreational uses. The potential is fair 
for range and wetland wildlife habitat. 

These soils are poorly suited to wheat, oats, barley, 
flax, and grass-legume hay. When this soil is tilled, the 
main management concerns are low natural fertility and 


SOIL SURVEY 


control of soil blowing and water erosion. Applying rec- 
ommended fertilizer and planting soil-building crops such 
as legumes can improve natural fertility. Intensive use of 
annual buffer strips and stubble mulching can alleviate 
soil blowing. Use of crop residue and planting of grassed 
waterways where necessary help control water erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing or grazing when the soil is 
wet causes surface compaction, reduces soil tilth, and 
increases surface runoff. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

These soils are poorly suited to sanitary facilities and 
buildings. The slow permeability ìs a limitation for septic 
tanks and can be overcome by increasing the size of the 
absorption field. Wetness is a limitation for buildings that 
can be minimized by foundation drainage. 

These soils are suited to wetland wildlife habitat. 

This map unit is in capability subclass Мм. 


110B—Aastad-Bottineau loams, 3 to 6 percent 
slopes. This map unit consists of deep, gently sioping 
soils on glacial till plains and moraines. The moderately 
well drained Aastad soil is ín swales and is 40 to 60 
percent of the map unit. The well drained Bottineau soil 
is on knolls and higher positions and is 35 to 50 percent 
of the map unit. Areas of the two soils are so intricately 
mixed or individually so small in size that it is not practi- 
cal to separate them in mapping. Individual areas of this 
map unit are 5 to 250 acres. 

Typically, the Aastad soil has a surface layer of black 
loam about 18 inches thick. The subsoil, from 18 to 38 
inches, is very dark grayish brown clay loam in the upper 
part and dark grayish brown clay loam in the lower part. 
The underlying material, from 38 to 60 inches, is grayish 
brown loam in the upper part and light olive gray loam in 
the lower part. 

Typically, the Bottineau soil has a black surface layer 
about 9 inches thick. It is loam in the upper part and clay 
loam in the lower part. The subsoil, from 9 to 19 inches, 
is clay loam. It is very dark grayish brown in the upper 
part and dark grayish brown in the lower part. The under- 
lying material, from 19 to 60 inches, is loam. It is light 
olive brown in the upper and middle parts and olive 
brown in the lower part. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the very poorly drained Parnell soil and the poorly 
drained Tonka soil. Both of these soils are in deep de- 
pressions. 

The soils in this map unit have moderately slow per- 
meability. Available water capacity is high, and runoff is 
medium. Susceptibility to soil blowing is low and to water 
erosion is moderate. 

Most areas of these soils are used for woodland pas- 
ture, but some areas cleared of trees are used for crops. 
The potential is good for crops, range, windbreaks, and 
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recreational uses. The potential is fair for most engineer- 
ing uses and is very poor for wetland wildlife habitat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. Controlling water erosion and 
maintaining good soil tilth are the main management 
concerns. Use of crop residue and planting of grassed 
waterways where necessary help control erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing when the soil is wet causes 
surface compaction, reduces soil tilth, and increases sur- 
face runoff. Proper stocking rates, pasture rotation, and 
timely delay of grazing help keep the pasture and soil in 
good condition. 

These soils are well suited to trees and shrubs in 
windbreaks and environmenta! plantings. All climatically 
adapted species have the potential to grow well on the 
Aastad soil. Nearly all climatically adapted species have 
the potential to grow well on the Bottineau soil. Grass 
and weeds need to be eliminated before the trees are 
planted, and ground cover regrowth needs to be con- 
trolled for the entire life of the plantings. When these 
soils are cleared for cultivation, remaining belts of native 
trees serve as natural windbreaks. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. The moderately slow permeability is a 
limitation for septic tanks and can be overcome by in- 
creasing the size of the absorption field. Wetness is a 
limitation for buildings on the Aastad soil and can be 
minimized by foundation drainage or by locating struc- 
tures on the higher lying Bottineau soil. Shrink-swell is a 
limitation for buildings that can be overcome by reinforc- 
ing basement walls and foundations. These soils are 
generally not suited to wetland wildlife habitat. 

This map unit is in capability subclass lle. 


112F 一 Edgeley Variant loam, 15 to 60 percent 
slopes. This deep, moderately steep to very steep, well 
drained soil is on glacial till plains, glacial moraines, and 
stream breaks. The glacial till is underlain by shale. Indi- 
vidual areas of this map unit are 5 to 300 acres. 

Typically, the surface layer is black loam about 11 
inches thick. The underlying material, from 11 to 60 
inches, is dark grayish brown clay loam in the upper part 
and dark olive gray very shaly loam in the lower part. In 
places, the underlying material below a depth of 40 
inches is consolidated shale. In other places this soil has 
a subsoil. 

Included with this soil in mapping, and making up 10 to 
20 percent of the map unit, are small areas of the mod- 
erately well drained Aastad soil and the well drained 
Bottineau and Buse soils. These soils do not have large 
quantities of shale in the underlying material. The Aastad 
soil is in swales and on the concave lower side slopes, 
the Bottineau soil is on side slopes, and the Buse soil is 
on ridges and hilltops. 

This Edgeley soil has moderate permeability. Available 
water capacity is moderate, and runoff is very rapid. 


59 


Susceptibility to soil blowing is slight and to water ero- 
sion is very high. 

Most areas of this soil are used for woodland pasture. 
The potential is poor for crops, windbreaks, and for most 
engineering and recreational uses. The potential is fair 
for range and is very poor for wetland wildlife habitat. It 
is generally not feasible to cultivate this soil because of 
slope and the high hazard of water erosion. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is poorly suited to trees and shrubs in wind- 
breaks and environmental plantings. It is suited to plant- 
ings for wildlife habitat, recreation, and beautification 
where survival, growth, and vigor are not required or 
expected to be optimum. 

This soil is poorly suited to sanitary facilities and build- 
ings because of the severe limitation of slope. Alternate 
Sites are needed for buildings and related uses. This soil 
is not suited to wetland wildlife habitat. 

This map unit is in capability subclass Vlle. 


113C—Bottineau loam, 6 to 9 percent slopes. This 
deep, gently rolling, well drained soil is on glacial till 
plains and moraines. Individual areas of this map unit are 
5 to 200 acres. 

Typically, the surface layer is black loam in the upper 
part, clay loam in the lower part, and about 9 inches 
thick. The subsoil, from 9 to 19 inches, is very dark 
grayish brown clay loam in the upper part and dark 
grayish brown clay loam in the lower part. The underlying 
material, from 19 to 60 inches, is light olive brown loam 
in the upper part and olive brown loam in the lower part. 
In places, generally on tops of Кпо!$ and ridges, the 
surface layer is thinner, and there is no subsoil. 

Included with this soil in mapping, and making up 15 to 
20 percent of the map unit, are small areas of the mod- 
erately well drained Aastad soil, the poorly drained 
Tonka soil, and the very poorly drained Parnell soil. The 
Aastad soil has a thicker subsoil and surface layer and is 
in swales and on lower slopes. The Tonka and Parnell 
Soils are in deep depressions. 

This Bottineau soil has moderately slow permeability. 
Available water capacity is high, and runoff is rapid. Sus- 
ceptibility to soi! blowing is low and to water erosion is 
high. 

Most areas of this soil are used for woodland pasture, 
but some areas are cleared of trees and used for crops. 
The potential is good for range, windbreaks, and recre- 
ational uses. The potential is very poor for wetland wild- 
life habitat and is fair for crops and most engineering 
uses. 

This soil is suited to wheat, oats, barley, flax, and 
grass-legume hay. When this soil is tilled, the main man- 
agement concern is control of water erosion. Proper 


60 


placement of grassed waterways and use of crops resi- 
due help reduce this limitation. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing results in reduced plant vigor 
and forage yields. Proper stocking rates, pasture rota- 
tion, and timely delay of grazing help keep the pasture 
and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growth of nearly all climatically adapted species. Grass 
and weeds are eliminated before the trees are planted, 
and ground cover regrowth is controlled for the entire life 
of the plantings. 

This soil is suited to sanitary facilities and buildings. 
The moderately slow permeability is a limitation for 
septic tanks and can be overcome by increasing the size 
of the absorption field. Shrink-swell is a limitation for 
buildings that can be overcome by reinforcing founda- 
tions and basement walls. Alternate sites are needed for 
sewage lagoons. This soil is generally not suited to wet- 
land wildlife habitat. 

This map unit is in capability subclass Ille. 


113D—Bottineau loam, 9 to 15 percent slopes. This 
deep, rolling, well drained soil is on glacial till plains and 
moraines. individual areas of this map unit are 5 to 500 
acres. 

Typically, the surface layer is black loam in the upper 
part, black clay loam in the lower part, and about 9 
inches thick. The subsoil, from 9 to 19 inches, is very 
dark grayish brown clay loam in the upper part and dark 
grayish brown clay loam in the lower part. The underlying 
material, from 19 to 60 inches, is light olive brown loam 
in the upper and middle parts and olive brown loam in 
the lower part. In places, generally on hilltops and ridges, 
the surface layer is thinner, and there is no subsoil. 

Included with this soil in mapping, and making up 15 to 
20 percent of the map unit, are small areas of the mod- 
erately well drained Aastad soil, the poorly drained 
Tonka soil, and the very poorly drained Parnell soil. The 
Aastad soil has a thicker subsoil and surface layer and is 
in swales and on lower slopes. The Tonka and Parnell 
soils are in deep depressions. 

This Bottineau soil has moderately slow permeability. 
Available water capacity is high, and runoff is very rapid. 
Susceptibility to soil blowing is low and to water erosion 
is very high. 

Most areas of this soil are used for woodland pasture. 
The potential is fair for crops and for most engineering 
and recreational uses. The potential is good for range 
and windbreaks and is very poor for wetland wildlife 
habitat. 

This soil is suited to wheat, oats, barley, flax, and 
grass-legume hay. When this soil is tilled, the main man- 
agement concern is control of water erosion. Proper 
placement of grassed waterways and use of crop resi- 
due can reduce this limitation. 
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Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing results in reduced plant vigor 
and forage yields. Proper stocking rates, pasture rota- 
tion, and timely delay of grazing help keep the pasture 
and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing nearly all climatically adapted species. Grass 
and weeds need to be eliminated before the trees are 
planted, and ground cover regrowth needs to be con- 
trolled for the entire life of the plantings. 

This soil is suited to sanitary facilities and buildings. 
The moderately slow permeability is a limitation for 
septic tanks and can be overcome by increasing the size 
of the absorption field. Slope is a limitation for buildings 
that can be overcome by cut and fill operations, and 
shrink-swell is a limitation that can be overcome by rein- 
forcing foundations and basement walls. Alternate sites 
are needed for sewage lagoons. This soil is generally not 
suited to wetland wildlife habitat. 

This map unit is in capability subclass IVe. 


119—Aberdeen silty clay loam. This deep, level, 
moderately well drained soil is on glacial lake plains. 
Individual areas of this map unit are 5 to more than 600 
acres. 

Typically, the surface layer is black silty clay loam 
about 7 inches thick. The subsurface layer is very dark 
gray silt loam 2 inches thick. The subsoil, from 9 to 26 
inches, is dense silty clay and is black in the upper part 
and very dark grayish brown in the lower part. The un- 
derlying material, from 26 to 60 inches, is silty clay loam 
and is grayish brown in the upper part, light brownish 
gray in the middle part, and olive in the lower part. In 
places, the surface layer is silt юат. In other places, the 
surface layer is loam or clay loam, and the underlying 
material is clay loam. 

Included with this soil in mapping, and making up as 
much as 20 percent of the map unit, are small areas of 
the poorly drained Colvin and Hegne soils and the mod- 
erately well drained Gardena and Overly soils. The 
Colvin and Hegne soils have layers of lime accumulation 
within a depth of 16 inches of the surface and are in 
some of the deeper swales. The soils in this map unit 
are moderately saline. The Gardena and Overly soils do 
not have a dense subsoil and are on some of the higher 
swells. 

This Aberdeen soil has slow permeability. Available 
water capacity is high, and runoff is slow. The surface is 
hard and crusted when dry and dispersed when wet. The 
dense subsoil restricts the rooting depth of plants. Sus- 
ceptiblity to soil blowing is low. 

Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is fair for crops, wind- 
breaks, and recreational uses. The potential is good for 
range, poor for most engineering uses, and very poor for 
wetland wildlife habitat. 
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This soil is suited to wheat, oats, barley, flax, and 
grass-legume hay. If the soil is tilled, the main manage- 
ment concern is maintaining good soil tilth. Use of crop 
residue helps control this limitation. 

This soil is well suited to pastureland or rangeland. 
Overgrazing or grazing when the soil is wet reduces 
surface infiltration and causes surface compaction and 
poor soil tilth. Proper stocking rates, pasture rotation, 
and timely delay of grazing help keep the pasture and 
soil in good condition. 

This soil is suited to trees and shrubs in windbreaks 
and environmental plantings. Potential is good for graz- 
ing many climatically adapted species. Grass and weeds 
need to be eliminated before the trees are planted, and 
ground cover regrowth needs to be controlled for the 
entire life of the plantings. 

This soil is poorly suited to sanitary facilities and build- 
ings. The slow permeability is a limitation for septic tanks 
and can be overcome by increasing the size of the 
absorption field. Shrink-swell is a limitation for buildings 
that can be overcome by reinforcing foundations and 
basement walls. This soil is generally not suited to wet- 
land wildlife habitat. 

This map unit is in capability subclass 115. 


122—Fram-Cathay loams, 1 to 3 percent slopes. 
This map unit consists of deep, nearly level soils on 
glacial till plains. The somewhat poorly drained Fram soil 
is in swales and on concave side slopes of rises and is 
50 to 60 percent of the map unit. The moderately well 
drained Cathay soil is on rises slightly above the Fram 
soil and is 30 to 40 percent of the map unit. Areas of the 
two soils are so intricately mixed or individually so small 
in size that it is not practical to separate them in map- 
ping. Individual areas of this map unit are 5 to 600 acres. 

Typically, the surface layer of the Fram soil is black 
loam in the upper part, very dark gray loam in the lower 
part, and 13 inches thick. The underlying material, from 
13 to 27 inches, is grayish brown loam. The underlying 
material, from 27 to 60 inches, is light olive brown and 
olive brown loam. In places, particularly the southwest- 
ern part of the county, the surface layer to the underlying 
material is silt loam or very fine sandy loam. In parts of 
this area there is a higher clay content in the underlying 
material. In other places, the surface layer through the 
underlying material has higher clay content. In parts of 
this area the soil is moderately saline. 

Typically, the Cathay soil has a surface layer of black 
loam about 8 inches thick. The subsurface layer, from 8 
to 9 inches, is dark grayish brown loam. The subsoil, 
from 9 to 17 inches, is dense clay loam and is very dark 
grayish brown in the upper part and olive brown in the 
lower part. The underlying material, from 17 to 60 
inches, is clay and is light olive brown in the upper part, 
olive brown and grayish brown in the middle part, and 
olive brown in the lower part. In places the subsoil is 
denser, and in some of these areas the soil is somewhat 
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poorly drained. In other places, particularly the south- 
western part of the county, the surface layer is silt loam 
or very fine sandy loam. In parts of this area the underly- 
ing material has a higher clay content. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the moderately well drained Emrick soil, the poorly 
drained Tonka soil, and the very poorly drained Parnell 
soil. The Emrick soil has a thicker subsoil and surface 
layer, a less dense subsoil, and is on the rises. The 
Tonka and Parnell soils are in deep depressions. 

Permeability in the Fram soil is moderate, available 
water capacity is high, and runoff is slow. Permeability in 
the Cathay soil is slow, available water capacity is high, 
and runoff is slow. Early in spring and after unusually 
heavy rainy periods a high water table develops, result- 
ing in wetness. The surface in areas of the Cathay soil is 
hard and crusted when dry and dispersed when wet. The 
dense subsoil restricts the rooting depth of plants. Sus- 
ceptibility to soil blowing is high and to water erosion is 
low. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, range, and wind- 
breaks. The potential is fair for recreational uses and is 
poor for most engineering uses and wetland wildlife habi- 
fat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. Maintaining good soil tilth and 
controlling soil blowing are the main management con- 
cerns. Use of crop residue and intensive use of field 
windbreaks, annual buffer strips, and stubble mulching 
can alleviate these limitations. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing, help keep the pas- 
ture and soil in good condition. 

The Fram soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well on the 
Fram soil. The Cathay soil is suited to trees and shrubs 
in windbreaks and environmental plantings. Many climati- 
cally adapted species have the potential to grow well on 
the Cathay soil. Grass and weeds need to be eliminated 
before the trees are planted, and ground cover regrowth 
needs to be controlled for the entire life of the plantings. 

The soils in this map unit are poorly suited to sanitary 
facilities and buildings. The slow permeability is a limita- 
tion for septic tanks on the Cathay soil and can be 
overcome by increasing the size of the absorption field. 
Wetness is a limitation for buildings that can be mini- 
mized by foundation drainage. Shrink-swell is a limitation 
for buildings on the Cathay soil and can be overcome by 
reinforcing foundations and basement walls. In areas 
proposed for irrigation, onsite investigations are needed 
to locate more clayey underlying material. These soils 
are poorly suited to wetland wildlife habitat. 
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This map unit is in capability subclass IIIs. 


123—Emrick-Cathay loam, 1 to 3 percent slopes. 
This map unit consists of deep, nearly level, moderately 
drained soils on glacial till plains. The Emrick soil is on 
gentle rises and in some swales and is 50 to 75 percent 
of the map unit. The Cathay soil is in swales and on 
some rises and is 25 to 50 percent of the map unit. 
Areas of the two soils are so intricately mixed or individ- 
ually so small in size that it is not practical to separate 
them in mapping. Individual areas of this map unit are 5 
to 500 acres. 

Typically, the Emrick soil has a surface layer of black 
loam about 16 inches thick. The subsoil, from 16 to 34 
inches, is very dark grayish brown loam. The underlying 
material, from 34 to 60 inches, is light olive brown loam 
in the upper and middle parts and olive brown loam in 
the lower part. In places, particularly the southwestern 
part of the county, the surface layer to the underlying 
material is silt loam or very fine sandy loam. In addition, 
in parts of this area the underlying material has higher 
clay content. in other places the soil is well drained, and 
the black surface layer is 8 to 16 inches thick. 

Typically, the Cathay soil has a surface layer of black 
loam about 8 inches thick. The subsurface layer, from 8 
to 19 inches, is dark grayish brown loam. The subsoil, 
from 9 to 17 inches, is dense clay loam and is very dark 
grayish brown in the upper part and olive brown in the 
lower part. The underlying material, from 17 to 60 
inches, is clay loam and is light olive brown in the upper 
part, olive brown and grayish brown in the middle part, 
and olive brown in the lower part. In places the subsoil is 
denser, the surface layer is thinner, and the soil is some- 
what poorly drained. in other places, particularly the 
southwestern part of the county, the surface layer is silt 
loam or very fine sandy loam. In addition, in parts of this 
area the underlying material has higher clay content. 

Included with these soils in mapping, and making up 
as much as 20 percent of the map unit, are small areas 
of the somewhat poorly drained Fram soil, the poorly 
drained Tonka soil, and the very poorly drained Parnell 
soil. The Fram soil has layers of lime accumulation within 
a depth of 16 inches and is around the margins of deep 
depressions. The Tonka and Parnell soils are in deep 
depressions. 

Permeability in the Emrick soil is moderate, available 
water capacity is high, and runoff is slow. Permeability in 
the Cathay soil is slow, available water capacity is high, 
and runoff is slow. The surface layer in areas of Cathay 
soil is hard and crusted when dry and dispersed when 
wet. The dense subsoil restricts the rooting depth of 
plants. Susceptibility to soil blowing is moderate and to 
water erosion is low. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, range, wind- 
breaks, and recreational uses. The potential is fair for 
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most engineering uses and is poor for wetland wildlife 
habitat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. Maintaining good soil tilth and 
controlling soil blowing are the main management con- 
cerns. Use of crop residue, field windbreaks, annual 
buffer strips, and stubble mulching can alleviate these 
limitations. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The Emrick soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. All climaticaily 
adapted species have the potential to grow well on the 
Emrick soil. The Cathay soil is suited to trees and shrubs 
in windbreaks and environmental plantings. Many climati- 
cally adapted species have the potential to grow well on 
the Cathay soil. Grass and weeds need to be eliminated 
before the trees are planted, and ground cover regrowth 
needs to be controlled for the entire life of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. The slow permeability is a limitation 
for septic tanks on the Cathay soil and can be overcome 
by increasing the size of the absorption field. Wetness is 
a limitation for buildings on the Cathay soil that can be 
minimized by foundation drainage or by locating struc- 
tures on the higher lying Emrick soil. Shrink-swell is a 
limitation for buildings on the Cathay soil that can be 
overcome by reinforcing foundations and basement 
walls. Sewage lagoons on the Emrick soil can be treated 
for seepage by sealing the bottom of the lagoon. In 
areas proposed for irrigation, onsite investigations are 
needed to locate more clayey underlying material. These 
soils are poorly suited to wetland wildlife habitat. 

This map unit is in capability subclass Ills. 


123B—Emrick-Cathay loams, 3 to 6 percent slopes. 
This map unit consists of deep, gently sloping, moderate- 
ly well drained soils on glacial till plains. The Emrick soil 
is on side slopes and in some swales and is 50 to 75 
percent of the map unit. The Cathay soil is in swales and 
on some side slopes and is 25 to 50 percent of the map 
unit. Areas of the two soils are so intricately mixed or 
individually so small in size that it is not practical to 
separate them in mapping. Individual areas of this map 
unit are 5 to 150 acres. 

Typically, the Emrick soil has a surface layer of black 
loam about 16 inches thick. The subsoil, from 16 to 34 
inches, is very dark grayish brown loam. The underlying 
material, from 34 to 60 inches, is light olive brown loam 
in the upper and middle parts and olive brown loam in 
the lower part. In places, particularly the southwestern 
part of the county, the surface layer and subsoil are silt 
loam or very fine sandy loam. in addition, in parts of this 
area the underlying material has higher clay content. In 
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other places, usually on the tops of knolis, the soil is well 
drained, and the black surface layer is 8 to 16 inches 
thick. 

Typically, the Cathay soil has a surface layer of black 
loam about 8 inches thick. The subsurface layer, from 8 
to 9 inches, is dark grayish brown loam. The subsoil, 
from 9 to 17 inches, is dense clay loam and is very dark 
grayish brown in the upper part and olive brown in the 
lower part. The underlying material, from 17 to 60 
inches, is clay loam and is light olive brown in the upper 
part, olive brown and grayish brown in the middle part, 
and olive brown in the lower part. In places, the subsoil 
is denser, and in some of these areas the surface layer 
is thinner, and the soil is somewhat poorly drained. In 
other places, particularly the southwestern part of the 
county, the surface layer is silt loam or very fine sandy 
loam. In addition, in parts of this area the underlying 
material has higher clay content. 

Included with these soils in mapping, and making up 
as much as 20 percent of the map unit, are small areas 
of the somewhat poorly drained Fram soil, the poorly 
drained Tonka soil, and the very poorly drained Parnell 
soil. The Fram soil has layers of lime accumulation within 
a depth of 16 inches and is around the margins of deep 
depressions. The Tonka and Parnell soils are in deep 
depressions. 

Permeability in the Emrick soil is moderate, available 
water capacity is high, and runoff is medium. Permeabil- 
ity in the Cathay soil is slow, available water capacity is 
high, and runoff is medium. The surface in areas of the 
Cathay soil is hard and crusted when dry and dispersed 
when wet. The dense subsoil restricts the rooting depth 
of plants. Susceptibility to soil blowing and water erosion 
is moderate. 

Most areas of these soils are used for cuitivated 
crops. The potential is good for crops, range, wind- 
breaks, and recreational uses. The potential is fair for 
most engineering uses and is very poor for wetland wild- 
life habitat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. The main management concerns 
are maintaining good soil tilth and controlling soil blowing 
and water erosion. Use of crop residue helps maintain 
good soil tilth. Use of field windbreaks, annual buffer 
strips, and stubble mulching can alleviate soil blowing. 
Use of crop residue and planting of grassed waterways 
where necessary help control water erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The Emrick soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well on the 
Emrick soil. The Cathay soil is suited to trees and shrubs 
in windbreaks and environmental plantings. Many climati- 
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cally adapted species have the potential to grow well on 
the Cathay soil. Grass and weeds need to be eliminated 
before the trees are planted, and ground cover regrowth 
needs to be controlled for the entire life of the plantings. 
The soils in this map unit are suited to sanitary facili- 
ties and buildings. The slow permeability is a limitation 
for septic tanks on the Cathay soil and can be overcome 
by increasing the size of the absorption field. Wetness is 
a limitation for buildings on the Cathay soil and can be 
minimized by foundation drainage or by locating struc- 
tures on the higher lying Emrick soil. Shrink-swell is a 
limitation for buildings on the Cathay soil and can be 
overcome by reinforcing foundations and basement 
walls. Sewage lagoons on the Emrick soil can be treated 
for seepage by sealing the bottom of the lagoon. In 
areas proposed for irrigation, onsite investigations are 
needed to locate more clayey underlying material. These 
soils are generally not suited to wetland wildlife habitat. 
This map unit is in capability subclass llle. 


124C—Heimdal-Sioux loams, 3 to 9 percent siopes. 
This map unit consists of deep, gently sloping and mod- 
erately sloping soils on glacial till plains and eskers. The 
well drained Heimdal soil is on side slopes and is 35 to 
50 percent of the map unit. The excessively drained 
Sioux soil is very shallow over sand and gravel, is on 
knolls and ridges, and is 30 to 45 percent of the map 
unit. Areas of the two soils are so intricately mixed or 
individually so small in size that it is not practical to 
separate them in mapping. Individual areas of this map 
unit are 5 to 225 acres. 

Typically, the Heimdal soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 19 
inches, is very dark grayish brown loam in the upper part 
and dark brown or brown loam in the lower part. The 
underlying material, from 19 to 60 inches, is grayish 
brown loam in the upper part, yellowish brown loam in 
the middle part, and yellowish brown sandy loam in the 
lower part. In places there are more coarse fragments 
than normal. In other places the surface layer is thinner 
and moderately eroded, and there is no subsoil. 

Typically, the Sioux soil has a surface layer of black 
loam about 5 inches thick. The next layer, from 5 to 9 
inches, is very dark grayish brown gravelly loam. The 
underlying material, from 9 to 60 inches, is dark brown, 
brown, and dark yellowish brown very gravelly sand. In 
places there is more coarse sand and less gravel than 
normal, and the surface layer in some places is moder- 
ately eroded. In other places the soil is somewhat exces- 
sively drained, the surface layer is more than 5 inches 
thick, and the depth to sand and gravel is 9 to 20 
inches. 

Included with these soils in mapping, and making up 
10 to 20 percent of the map unit, are small areas of the 
moderately well drained Emrick soil. This soil has a 
thicker subsoil and surface layer and is in swales and on 
lower slopes. 
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Permeability in the Heimdal soil is moderate, available 
water capacity is high, and runoff is medium and rapid. 
Permeability in the Sioux soil is very rapid, available 
water capacity is very low, and runoff is slow. Suscepti- 
bility to soil blowing is moderate and to water erosion is 
low to high. 

Most areas of these soils are used for cultivated 
crops, hay, and pasture. The potential is good for range 
and for most engineering and recreational uses. The 
potential is fair for crops and windbreaks and is very 
poor for wetland wildlife habitat. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. When the soils are tilled, the main 
management concerns are the very low available water 
capacity in areas of the Sioux soil and control of soil 
blowing and water erosion. High stubble, use of field 
windbreaks, annual buffer strips, and stubble mulching 
help alleviate the very low available water capacity and 
soil blowing. Use of crop residue and planting of grassed 
waterways where necessary help control water erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Conserving soil moisture and overgraz- 
ing are the main management problems. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

The Heimdal soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. The Sioux soil 
is not suited because of very low available water capac- 
ity. Nearly all climatically adapted species have the po- 
tential to grow well on the Heimdal soil. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

The soils in this map unit are well suited to sanitary 
facilities and buildings. There is a possibility of septic 
tank effluent contaminating ground water supplies be- 
cause of the high seepage rates on the Sioux soil. 
Sewage lagoons on the Heimdal soil can be treated for 
seepage by sealing the bottom of the lagoon. Alternate 
sites are needed for sewage lagoons on the Sioux soil. 
These soils are not suited to wetland wildlife habitat. 

This map unit is in capability subclass IVe. 


125C—Heimdal-Emrick very stony loams, 1 to 9 
percent slopes. This map unit consists of deep, nearly 
level to moderately sloping, very stony soils on glacial till 
plains and moraines. Stones, mainly on knolls and 
ridges, cover 3 to 15 percent of the surface. The well 
drained Heimdal soil is on knolls, ridges, and upper 
slopes and is 50 to 70 percent of the map unit. The 
moderately well drained Emrick soil is in swales and on 
lower slopes and is 30 to 50 percent of the map unit. 
Areas of the two soils are so intricately mixed or individ- 
ually so small in size that it is not practical to separate 
them in mapping. Individual areas of this map unit are 5 
to 175 acres. 
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Typically, the Heimdal soil has a surface layer of black 
loam about 8 inches thick. The subsoil, from 8 to 19 
inches, is very dark grayish brown loam in the upper part 
and dark brown or brown loam in the lower part. The 
underlying material, from 19 to 60 inches, is grayish 
brown loam in the upper part, yellowish brown loam in 
the middle part, and yellowish brown sandy clay loam in 
the lower part. In places, generally on tops of knolls and 
ridges, the surface layer is thinner. 

Typically, the Emrick soil has a surface layer of black 
loam about 16 inches thick. The subsoil, from 16 to 34 
inches, is very dark grayish brown loam. The underlying 
material, from 34 to 60 inches, is light olive brown loam 
in the upper and middle parts and olive brown loam in 
the lower part. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the poorly drained Tonka soil and the very poorly 
drained Parnell soil. They are in deep depressions. 

The soils in this map unit have moderate permeability. 
Available water capacity is high, and runoff is slow to 
rapid. Susceptibility to soil blowing is low and to water 
erosion is low to high. 

Most areas of these soils are used for range. The 
potential is poor for crops and windbreaks and fair for 
most engineering and recreational uses. The potential is 
good for range and very poor for wetland wildlife habitat. 
It is generally not feasible to cultivate these soils be- 
cause of stoniness. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. Environmental plantings 
for wildlife habitat, recreation, or beautification are feasi- 
ble if the trees and shrubs are hand-planted. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. Removing large stones helps minimize 
the limitation for septic tanks, dwellings, and sewage 
lagoons. Sewage lagoons can be treated for seepage by 
sealing the bottom of the lagoon. Alternate sites are 
needed for sewage lagoons where areas have 7 to 9 
percent slopes. These soils are generally not suited to 
wetland wildlife habitat. 

This map unit is in capability subclass VIs. 


125F—Heimdal-Esmond very stony loams, 9 to 40 
percent slopes. This map unit consists of deep, rolling 
to very steep, well drained, very stony soils on glacial 
moraines and coulee breaks. On moraines, the drain- 
ageways extend to concave lower slopes and swales. 
The swales sometimes contain small deep depressions. 
Stones, mainly on hills and ridges, cover 3 to 15 percent 
of the surface. The Heimdal soil is on side slopes and is 
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35 to 50 percent of the map unit. The Esmond soil is on 
hilltops and ridges and is 30 to 45 percent of the map 
unit. Areas of the two soils are so intricately mixed or 
individually so small in size that it is not practical to 
separate them in mapping. Individual areas of this map 
unit are 5 to more than 600 acres. 

Typically, the Heimdal soil has a surface layer of black 
loam .about 8 inches thick. The subsoil, from 8 to 19 
inches, is very dark grayish brown loam in the upper part 
and dark brown or brown loam in the lower part. The 
underlying material, from 19 to 60 inches, is grayish 
brown loam in the upper part, yellowish brown loam in 
the middle part, and yellowish brown sandy clay loam in 
the lower part. In places, the underlying material has a 
higher clay content. 

Typically, the Esmond soil has a surface layer of black 
foam about 9 inches thick. The underlying material, from 
9 to 23 inches, is dark grayish brown and grayish brown 
loam. The underlying material, from 23 to 60 inches, is 
light olive brown loam. In places the underlying material 
has a higher clay content. 

Included with these soils in mapping, and making up 
10 to 20 percent of the map unit, are small areas of the 
moderately well drained Emrick soil, the very poorly 
drained Parnell soil, and the poorly drained Tonka soil. 
The Emrick soil has a thicker subsoil and surface fayer 
and is in swales, on lower slopes, and in drainageways. 
The Parnell and Tonka soils are in depressions. 

The soils in this map unit have moderate permeability. 
Available water capacity is high, and runoff is very rapid. 
Susceptibility to soil blowing is low and to water erosion 
is very high. 

Most areas of these soils are used for range. The 
potential is poor for crops, windbreaks, and for most 
engineering and recreational uses. The potential is good 
for range and is very poor for wetland wildlife habitat. It 
is generally not feasible to cultivate these soils because 
of stoniness and slope. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay, of grazing help keep the pas- 
ture and soil in good condition. 

Environmental plantings for wildlife habitat, recreation, 
or beautification are feasible if the trees and shrubs are 
hand-planted. Grass and weeds need to be eliminated 
before the trees are planted, and ground cover regrowth 
needs to be controlled for the entire life of the plantings. 

The soils in this map unit are poorly suited to sanitary 
facilities and buildings. Removal of large stones helps 
minimize the limitation for dwellings and septic tanks. 
Slope is a limitation for buildings that can be overcome 
by cut and fill operations in areas that have 9 to 15 
percent slopes. Alternate sites are needed for sewage 
lagoons, dwellings, and septic tanks where areas have 
15 to 40 percent slopes. These soils are generally not 
suited to wetland wildlife habitat. 
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This map unit is in capability subclass VIIs. 


126—Fram loam, saline, 1 to 3 percent slopes. This 
deep, nearly level, somewhat poorly drained, moderately 
saline soil is on glacial till plains. Individual areas of this 
map unit are 5 to 200 acres. 

Typically, the surface layer is black loam in the upper 
part, very dark gray loam in the lower part, and about 13 
inches thick. The next layer, from 13 to 27 inches, is 
grayish brown loam. The underlying material, from 27 to 
60 inches, is light olive brown loam in the upper part and 
olive brown loam in the lower part. In places, particularly 
the southwestern part of the county, the surface layer to 
the underlying material is silt loam or very fine sandy 
loam. In other places, there is a higher clay content in 
the underlying material. In places, the soil is slightly 
saline or strongly saline. Elsewhere the soil is poorly 
drained and has a higher clay content from the surface 
layer through the underlying material. 

included with this soil in mapping, and making up 10 to 
20 percent of the map unit, are small areas of the mod- 
erately well drained Cathay and Emrick soils, the poorly 
drained Tonka soil, and the very poorly drained Parnell 
soil. The Cathay soil contains excess sodium in the sub- 
soil. The Emrick soil has no layers of lime accumulation 
within a depth of 16 inches. The Cathay and Emrick soils 
are on higher rises. The Tonka and Parnell soils are in 
deep depressions. 

This Fram soil has moderate permeability. Available 
water capacity is moderate, and runoff is slow. Early in 
spring and after unusually heavy rainy periods a high 
water table develops, resulting in wetness. The high salt 
content restricts plant growth. Susceptibility to soil blow- 
ing is high and to water erosion is low. 

Most areas of this soil are used for cultivated crops, 
hay, and range. The potential is fair for crops, range, and 
wetland wildlife habitat. The potential is poor for wind- 
breaks and for most engineering and recreational uses. 

This soil is suited to wheat, oats, barley, flax, and 
grass-legume hay. When this soil is tilled, the main man- 
agement concerns are wetness, salinity, and control of 
soil blowing. Adequate outlets for drainage water are 
often difficult to locate. Maintaining surface drains re- 
duces the wetness. Planting saline-tolerant crops, avoid- 
ing summer fallow, and avoiding deep tillage reduce sa- 
linity. Intensive use of annual buffer strips and stubble 
mulching alleviate soil blowing. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing results in reduced plant vigor 
and forage yields. Proper stocking rates, pasture rota- 
tion, and timely delay of grazing help keep the pasture 
and soil in good condition. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness is a severe limitation that can be over- 
come in part by drainage; however, adequate outlets for 
drainage water are difficult to locate. The salinity hinders 
landscaping. Alternate sites are needed for buildings and 
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related uses. This soil is suited to wetland wildlife habi- 
tat. 
This: map unit is in capability subclass lliw. 


127—Fram loam, 1 to 3 percent slopes. This deep, 
nearly level, somewhat poorly drained soil is on glacial 
till plains. Individual areas of this map unit are 5 to 200 
acres. 

Typically, the surface layer is black loam in the upper 
part and very dark gray loam in the lower part and is 
about 13 inches thick. The next layer, from 13 to 27 
inches, is grayish brown loam. The underlying material, 
from 27 to 60 inches, is light olive brown loam in the 
upper part and olive brown loam in the lower part. In 
places, particularly the southwestern part of the county, 
the surface layer to the underlying material is silt loam or 
very fine sandy loam. In addition, in parts of this area the 
underlying material has higher clay content. In other 
places, the soil is poorly drained, and there is a higher 
clay content from the surface through the underlying 
material. 

Included with this soil in mapping, and making up 10 to 
20 percent of the map unit, are small areas of the mod- 
erately well drained Cathay and Emrick soils, the poorly 
drained Tonka soil, and the very poorly drained Parnell 
soil. The Cathay soil contains excess sodium in the sub- 
soil. The Emrick soil has no layers of lime accumulation 
within a depth of 16 inches. The Cathay and Emrick soils 
are on higher rises. The Tonka and Parnell soils are in 
deep depressions. 

This Fram soil has moderate permeability. Available 
water capacity is high, and runoff is slow. Early in spring 
and after unusually heavy rainy periods a high water 
table develops, resulting in wetness. Susceptibility to soil 
blowing is high and to water erosion is low. 

Most areas of this soil are used for cultivated crops. 
The potential is good for crops, range, and windbreaks. 
The potential is fair for wetland wildlife habitat and is 
poor for most engineering and recreational uses. 

This soil is well suited to wheat, oats, barley, flax, and 
grass-legume hay. Wetness and control of soil blowing 
are the main management concerns. Adequate outlets 
for drainage water are often difficult to locate. Maintain- 
ing surface drains and intensive use of field windbreaks, 
annual buffer strips, and stubble mulching can alleviate 
these limitations. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing results in reduced plant vigor 
and forage yields. Proper stocking rates, pasture rota- 
tion, and timely delay of grazing help keep the pasture 
and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing all climatically adapted species. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 
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This soil is poorly suited to sanitary facilities and build- 
ings. Wetness is a severe limitation that can be over- 
come in part by drainage; however, adequate outlets for 
drainage water are difficult to locate. Alternate sites are 
needed for buildings and related uses. This soil is suited 
to wetland wildlife habitat. 

This map unit is in capability subclass llw. 


129—Colvin and Borup silt loams, saline. This map 
unit consists of deep, level, poorly drained, moderately 
saline soils on glacial lake plains, in drainageways, and 
adjacent to old stream channels. Any area can consist 
entirely of the Colvin soil or the Borup soil or any combi- 
nation of the two soils. Individual areas of this map unit 
are 5 to 350 acres. 

Typically, the surface layer of the Colvin soil is black 
silt loam in the upper part and very dark gray silt loam in 
the lower part and is about 12 inches thick. The underly- 
ing material, from 12 to 30 inches, is dark gray silty clay 
loam. The underlying material, from 30 to 60 inches, is 
dark gray silty clay loam in the upper part and olive gray 
and olive loam ìn the lower part. In places the surface 
layer is silty clay loam. In other places, generally in 
deeper swales, the soil is very poorly drained. Also in 
places the soil is slightly saline or strongly saline. 

Typically, the surface layer of the Borup soil is black 
silt loam in the upper part and very dark gray silt loam in 
the lower part and is about 12 inches thick. The next 
layer, from 12 to 30 inches, is dark gray' silt loam in the 
upper part and gray silt loam in the lower part. In places, 
generally in deeper swales, the soìl ìs very poorly 
drained. In other places it is slightly saline or strongly 
saline. 

Included with these soils in mapping, and making up 
as much as 10 percent of the map unit, are small areas 
of the poorly drained Fossum soil. It has a fine sandy 
loam surface layer and sandy underlying material and is 
in the same landscape position as the Colvin and Borup 
soils. 

Permeability in the Colvin soil is moderately slow, 
available water capacity is high, and runoff is slow. Per- 
meability in the Borup soil is moderately rapid, available 
water capacity is moderate, and runoff is slow. Early in 
spring and after unusually heavy rainy periods a high 
water table develops, resulting in wetness and some 
surface ponding. The high salt content restricts plant 
growth. Susceptibility to soil blowing is high. 

Most areas of these soils are used for hay, pasture, 
and range. The potential is poor for crops, windbreaks, 
and for most engineering and recreational uses. The 
potential is fair for range and good for wetland wildlife 
habitat. 

These soils are poorly suited to wheat, oats, barley, 
flax, and grass-legume hay. When these soils are tilled, 
the main management concerns are wetness, salinity, 
and control of soil blowing. Adeguate outlets for drainage 
water are often difficult to locate. Maintaining surface 
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drains reduces wetness. Planting saline-tolerant crops, 
avoiding summer fallow, and avoiding deep tillage reduce 
salinity. Intensive use of annual buffer strips and stubble 
mulching alleviate soil blowing. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing or grazing when the soil is 
wet reduces surface infiltration and causes surface com- 
paction and poor soil tilth. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The soils in this map unit are poorly suited to sanitary 
facilities and buildings. Wetness is a severe limitation 
that can be overcome in part by drainage; however, 
adequate outlets for drainage water are difficult to 
locate. The salinity hinders landscaping. Alternate sites 
are needed for building and related uses. These soils are 
well suited to wetland wildlife habitat. 

This map unit is п capability subclass IVW. 


131D—Miranda Variant loam, 3 to 15 percent 
slopes. This deep, undulating to rolling, moderately well 
drained and somewhat poorly drained soil is on coulee 
side slopes and foot slopes. Individual areas of this map 
unit are 5 to 200 acres. 

Typically, the surface layer is black loam about 1 inch 
thick. The subsoil, from 1 inch to 13 inches, is dense 
silty clay. The upper part is black and the lower part is 
very dark grayish brown. The underlying material, from 
13 to 42 inches, is silty clay and is dark grayish brown in 
the upper part and olive gray in the middle and lower 
parts. Below a depth of 42 inches is weathered shale 
bedrock. In places the subsoil is less dense. In other 
places the surface is stony, and in places the soil is 
strongly saline. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the moderately well drained Darnen soil and the well 
drained Esmond soil. These soils do not have a dense 
subsoil. The Darnen soil is in draws and on fans. The 
Esmond.soil is on higher convex slopes. 

This Miranda soil has very slow permeability. Available 
water capacity is moderate and high, and runoff is 
medium to very rapid. The surface is hard and crusted 
when dry and dispersed when wet. The dense subsoil 
restricts the rooting depth of plants. Susceptibility to soil 
blowing is low and to water erosion is moderate to very 
high. 

Most areas of this soil are used for range. The poten- 
tial is poor for crops, windbreaks, and for most recre- 
ational uses. The potential is fair for range and most 
engineering uses and is very poor for wetland wildlife 
habitat. It is generally not feasible to cultivate this soil 
because of excess sodium, salinity, and restricted root 
growth. 

This soil is best suited to pastureland or rangeland. 
Overgrazing or grazing when the soil is wet causes sur- 
face compaction, reduces soil tilth, and increases sur- 
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face runoff. Proper stocking rates, pasture rotation, and 
timely delay of grazing help keep the pasture and soil in 
good condition. 

This soil is suited to buildings and sanitary facilities. 
The very slow permeability is a limitation for septic tanks 
and can be overcome by increasing the size of the 
absorption field. Shrink-swell is a limitation for buildings 
that can be overcome by reinforcing foundations and 
basement walls. The excess sodium and salinity hinder 
landscaping. Better suited sites for septic tanks and 
buildings are generally nearby. This soil is generally not 
suited to wetland wildlife habitat. 

This map unit is in capability subclass Vls. 


133—Fordville loam, 1 to 3 percent slopes. This 
deep, nearly level, well drained soil is on stream terraces 
and glacial outwash plains, and is moderately deep over 
sand and gravel. Individual areas of this map unit are 5 
to more than 600 acres. 

Typically, the surface layer is very dark gray loam 
about 10 inches thick. The subsoil, from 10 to 20 inches, 
is very dark grayish brown loam in the upper part and 
dark brown loam in the lower part. The underlying mate- 
rial, from 20 to 60 inches, is dark grayish brown coarse 
sandy loam in the upper part, grayish brown sand and 
gravel in the middle part, and dark grayish brown sand 
and gravel in the lower part. In places the soils are 
gently sloping. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the somewhat excessively drained Renshaw soil. This 
soil is shallow over sand and gravel and is on the higher 
rises. 

This soil has moderate permeability in the upper part 
and rapid permeability in the underlying material. Availa- 
ble water capacity is low, and runoff is slow. Susceptibil- 
ity to soil blowing and to water erosion is low. 

Most areas of this soil are used for cultivated crops. 
The potential is good for range, windbreaks, and for 
most engineering and recreational uses. The potential is 
fair for crops and is very poor for wetland wildlife habitat. 

This soil is suited to wheat, oats, barley, flax, and 
grass-legume hay. Low available water capacity is the 
main management concern. High stubble and stubble 
mulching can alleviate this limitation. 

This soil is well suited to pastureland or rangeland. 
Conserving soil moisture and overgrazing are the main 
management concerns. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

This soil is well suited to trees and shrubs in wind- 
breaks and environmental plantings. Potential is good for 
growing nearly all climatically adapted species. Grass 
and weeds need to be eliminated before the trees are 
planted, and ground cover regrowth needs to be con- 
trolled for the entire life of the plantings. 
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This soil is well suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
taminating ground water supplies because of the high 
seepage rates. Alternate sites are needed for sewage 
lagoons. This soil is generally not suited to wetland wild- 
life habitat. 

This map unit is in capability subclass 1118. 


134—Borup-Vallers complex, 1 to 3 percent slopes. 
This map unit consists of deep, nearly level, poorly 
drained soils on glacial lake plains. The Borup soil is on 
foot slopes and is 35 to 60 percent of the map unit. The 
Vallers soil ís on side slopes and is 30 to 55 percent of 
the map unit. Areas of the two soils are so intricately 
mixed or individually so small in size that it is not practi- 
cal to separate them in mapping. Individual areas of this 
map unit are 5 to 150 acres. 

Typically, the surface layer of the Borup soil is silt 
loam about 12 inches thick. it is black in the upper part 
and very dark gray in the lower part. The underlying 
material, from 12 to 30 inches, is dark gray and gray silt 
loam. The underlying material, from 30 to 60 inches, is 
grayish brown silt loam and olive brown very fine sandy 
loam. In places, 1 to 10 percent of the surface is cov- 
ered by stones. 

Typically, the Vallers soil has a surface layer of black 
loam about 9 inches thick. The underlying material, from 
9 to 22 inches, is gray and olive gray clay loam. From 22 
to 60 inches it is olive gray and gray clay loam in the 
upper part and gray clay loam in the lower part. 

Included with these soils in mapping, and making up 
as much as 10 percent of the map unit, are small areas 
of the very poorly drained Rauville soil on the wetter 
seep areas. 

Permeability in the Borup soil is moderately rapid, 
available water capacity is high, and runoff is slow. Per- 
meability in the Vallers soil is moderately slow, available 
water capacity is high, and runoff is slow. In spring and 
after heavy rainy periods, wetness results from seepage. 
Susceptibility to soil blowing is high and to water erosion 
is low. 

Most areas of these soils are used for native range, 
pasture, and hayland. The potential is good for range, 
windbreaks, and wetland wildlife habitat. The potential is 
poor for crops and for most engineering and recreational 
uses. It is generally not feasible to cultivate these soils 
because of wetness resulting from nearly continuous 
seepage. 

Using these soils for pastureland or rangeland helps 
control erosion: Overgrazing or grazing when the soil is 
wet causes surface compaction, decreases water infiltra- 
tion, and increases surface runoff. Proper stocking rates, 
pasture rotation, and timely delay of grazing help keep 
the pasture and soil in good condition. 

If drained, these soils are well suited to trees and 
shrubs in windbreaks and environmental plantings. All 
climatically adapted species have the potential to grow 
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well. Grass and weeds need to be eliminated before the 
trees are planted, and ground cover regrowth needs to 
be controlled for the entire life of the plantings. Un- 
drained areas are not suited to these uses. 

The soils in this map unit are poorly suited to sanitary 
facilities and buildings. Wetness from nearly continuous 
seepage is a severe limitation. Alternate sites are 
needed for buildings and related uses. These soils are 
well suited to wetland wildlife habitat. 

This map unit is in capability subclass Vw. 


135—Miranda-Larson complex, 1 to 3 percent 
slopes. This map unit consists of deep, nearly level, 
moderately well drained and somewhat poorly drained 
soils on stream bottom lands and in small basins or flats 
on glacial till plains. The Miranda soil is in micro depres- 
sions and is 35 to 55 percent of the map unit. The 
Larson soil is in swales and on slopes and is 30 to 50 
percent of the map unit. Areas of the two soils are so 
intricately mixed or individually so small in size that it is 
not practical to separate them in mapping. Individual 
areas of this map unit are 5 to 200 acres. 

Typically, the Miranda soil has a surface layer of black 
loam or clay loam about 3 inches thick. The subsurface 
layer, from 3 to 5 inches is very dark gray loam. The 
subsoil, from 5 to 22 inches, is dense clay loam and is 
very dark gray in the upper part, black and very dark 
gray in the middle part, and very dark grayish brown in 
the two lower parts. The underlying material, from 22 to 
60 inches, ís clay loam and is dark grayish brown in the 
upper part and olive brown in the lower part. In places, 
the soil has lower clay content. 

Typically, the Larson soil has a surface layer of black 
loam about 6 inches thick. The subsurface layer, from 6 
to 7 inches, is very dark gray loam. The subsoil, from 7 
to 20 inches, is dense clay loam and is very dark brown 
in the upper part and very dark grayish brown in the 
middle and lower parts. The underlying material, from 20 
to 60 inches, is clay loam and is light brownish gray in 
the upper part, grayish brown in the middle part, and 
light olive brown in the lower part. In places, the subsoil 
is less dense. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the very poorly drained Parnell soil and the poorly 
drained Tonka and Vallers soils. The Vallers soil has 
layers of lime accumulation within a depth of 16 inches 
around the margins of deep depressions. in places, this 
soil is moderately saline. The Parnell and Tonka soils are 
in deep depressions. 

Permeability of the Miranda soil is very slow, available 
water capacity is moderate or high, and runoff is slow. 
Permeability of the Larson soil is slow, available water 
capacity is moderate, and runoff is slow. The suríace is 
hard and crusted when dry and dispersed when wet. The 
dense subsoil restricts the rooting depth of plants. Sus- 
ceptibility to soil blowing and to water erosion is low. 
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Most areas of these soils are used for range. The 
potential is poor for crops, range, and windbreaks. The 
potential is very poor for wetland wildlife habitat and is 
fair for most engineering and recreational uses. It is 
generally not feasible to cultivate these soils because of 
excess sodium, salinity, and restricted root growth. 

These soils are best suited to pastureland or range- 
land. Overgrazing or grazing when the soil is wet causes 
surface compaction, reduces soil tilth, and increases Sur- 
face runoff. Proper stocking rates, pasture rotation, and 
timely delay of grazing help keep the pasture and soil in 
good condition. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. The very slow permeability is a limita- 
tion for septic tanks that can be overcome by increasing 
the size of the absorption field. Shrink-sweil is a limita- 
tion for buildings that can be overcome by reinforcing 
foundations and basement walls. The excess sodium 
and salinity hinder landscaping. Better suited sites for 
septic tanks and buildings are generally nearby. These 
soils are generally not suited to wetland wildlife habitat. 

This map unit is т capability subclass VIS. 


137—Stirum loamy fine sand. This deep, level, 
poorly drained soil is on glacial outwash and lake plains. 
Individual areas of this map unit are 5 to 100 acres. 

Typically, the surface layer is black loamy fine sand 
about 8 inches thick. The subsurface layer, from 8 to 9 
inches, is black loamy fine sand. The subsoil, from 9 to 
18 inches, is dense, very dark gray, fine sandy loam. The 
underlying material, from 18 to 60 inches, is loamy fine 
sand and is olive gray in the upper and lower parts and 
olive in the middle part. In places, the surface layer is 
fine sandy loam or loam. In other places, there is sand 
and gravel beginning at a depth of 20 to 40 inches. 

included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
the moderately well drained Hecla and Letcher soils. The 
Hecla soil does not have a dense subsoil and is on 
some higher swells. The Letcher soil is better drained 
and is in the same landscape position as the Stirum soil. 

This Stirum soil has moderately slow permeability. 
Available water capacity is moderate, and runoff is slow. 
Early in spring and after unusually heavy rainy periods a 
high water table develops, resulting in wetness and 
some surface ponding. The surface is hard and crusted 
when dry and dispersed when wet. The dense subsoil 
restricts the rooting depth of plants. Susceptibility to soil 
blowing is very high. 

Most areas of this soil are used for cultivated crops, 
hay, and pasture. The potential is poor for crops, wind- 
breaks, and for most engineering and recreational uses. 
The potential is fair for range and wetland wildlife habi- 
tat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. When this soil is tilled, the main 
management concerns are wetness, improving soil tilth, 
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and controlling soil blowing. Adequate outlets for drain- 
age water are often difficult to locate. Maintaining sur- 
face drains can alleviate wetness. Use of crop residue, 
green manure crops, and deep plowing to break up the 
dense subsoil can reduce the soil tilth condition. Inten- 
sive use of annual buffer strips and stubble mulching 
help control soil blowing. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing results in reduced plant vigor 
and forage yields. Proper stocking rates, pasture rota- 
tion, and timely delay of grazing help keep the pasture 
and soil in good condition. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness and flooding are severe limitations that 
can be overcome in part by drainage; however, adequate 
outlets are difficult to locate. Alternate sites are needed 
for buildings and related uses. This soil is suited to 
wetland wildlife habitat. 

This map unit is in capability subclass IVw. 


140B—Svea-Buse loams, 3 to 6 percent slopes. 
This map unit consists of deep, undulating soils on gla- 
cial till plains and moraines. The moderately well drained 
Svea soil is in swales and on concave lower slopes, and 
is 40 to 50 percent of the map unit. The well drained 
Buse soil is on upper slopes and tops of knolls and is 40 
to 50 percent of the map unit. Areas of the two soils are 
so intricately mixed or individually so small in size that it 
is not practical to separate them in mapping. Individual 
areas of this map unit are 5 to 600 acres. 

Typically, the Svea soi! has a surface layer of black 
loam about 12 inches thick. The subsoil, from 12 to 22 
inches, is very dark grayish brown loam in the upper part 
and dark grayish brown loam in the lower part. The 
underlying material, from 22 to 60 inches, is grayish 
brown loam. 

Typically, the Buse soil has a surface layer of very 
dark gray loam about 8 inches thick. The underlying 
material, from 8 to 15 inches, is grayish brown loam. The 
underlying material, from 15 to 60 inches, is light olive 
brown loam. In places, generally on side slopes, there is 
a subsoil. In other places, generally on higher knolls, the 
surface layer is thinner and moderately eroded. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the somewhat poorly drained Hamerly soil, the very 
poorly drained Parnell soil, and the poorly drained Tonka 
and Vallers soils. The Hamerly and Vallers soils are 
around the margins of deep depressions and have layers 
of lime accumulation within a depth of 16 inches. The 
Parnell and Tonka soils are in deep depressions. 

The soils in this map unit have moderately slow per- 
meability. Available water capacity is high, and runoff is 
medium. Susceptibility to soil blowing is low and to water 
erosion is moderate. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, range, and recre- 
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ational uses. The potential is very poor for wetland wild- 
life habitat and is fair for windbreaks and most engineer- 
ing uses. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. Maintaining good soil tilth and 
controlling water erosion are the main management con- 
cerns. Use of crop residue and planting of grassed wa- 
terways where necessary help control water erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing or grazing when the soil is 
wet causes surface compaction, reduces soil tilth, and 
increases surface runoff. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The Svea soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well. The 
Buse soil is poorly suited to trees and shrubs in wind- 
breaks and environmental plantings, but is suited to 
plantings for wildlife habitats, recreation, and beautifica- 
tion where survival, growth, and vigor are not required or 
expected to be optimum. Grass and weeds need to be 
eliminated before the trees are planted, and ground 
cover regrowth needs to be controlled for the entire life 
of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. The moderately slow permeability is å 
limitation for septic tanks and can be overcome by in- 
creasing the size of the absorption field. The wetness 
limitation for buildings on the Svea soil can be minimized 
by foundation drainage or by locating structures on the 
high lying Buse soil. The shrink-swell potential is a limita- 
tion for buildings that can be overcome by reinforcing 
foundations and basement walls. These soils are gener- 
ally not suited to wetland wildlife habitat. 

This map unit is in capability subclass lle. 


141—Embden-Letcher fine sandy loams, 1 to 3 
percent slopes. This map unit consists of deep, nearly 
level, moderately well drained soils on glacial outwash 
plains. The Embden soil is on rises and is 50 to 60 
percent of the map unit. The Letcher soil is in swales 
and is 40 to 50 percent of the map unit. Areas of the two 
soils are so intricately mixed or individually so small in 
size that it is not practical to separate them in mapping. 
Individual areas of this map unit are 5 to 200 acres. 

Typically, the Embden soil has a surface layer of black 
fine sandy loam about 12 inches thick. The subsoil, from 
12 to 34 inches, is fine sandy loam and is very dark 
grayish brown in the upper part and dark brown in the 
lower part. The underlying material, from 34 to 60 
inches, is brown loamy fine sand. In places, the Embden 
soil is gently sloping. 

Typically, the Letcher soil has a surface layer of black 
fine sandy loam about 9 inches thick. The subsurface 
layer, from 9 to 10 inches, is dark grayish brown loamy 
fine sand. The subsoil, from 10 to 23 inches, is dense 
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fine sandy loam and is dark grayish brown in the upper 
part and brown in the lower part. The underlying materi- 
al, from 23 to 60 inches, is light olive brown and is fine 
sandy loam in the upper part, loam in the middle part, 
and sand in the lower part. In places, the combined 
thickness of the surface and subsurface layers is 5 
inches or less. 

Permeability in the Embden soil is moderately rapid, 
available water capacity is moderate, and runoff is slow. 
Permeability in the Letcher soil is slow in the subsoil and 
moderately rapid in the underlying material. Available 
water capacity is moderate, and runoff is slow. The sur- 
face in areas of the Letcher soil is hard and crusted 
when dry and dispersed when wet. The dense subsoil 
restricts the rooting depth of plants. Susceptibility to soil 
blowing is high. 

Most areas of these soils are used for cultivated 
crops. The potential is fair for crops, windbreaks, and for 
most engineering uses. The potential is poor for wetland 
wildlife habitat and good for range and recreational uses. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. The main management concerns are 
improving soil tilth in areas of the Letcher soil and con- 
trolling soil blowing. Use of crop residue, green manure 
crops, and deep plowing to break up the dense subsoil 
help improve soil tilth. Intensive use of field windbreaks, 
annual buffer strips, and stubble mulching help control 
soil blowing. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing results in reduced plant 
vigor and forage yields. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The Embden soil is well suited to trees and shrubs in 
windbreaks and environmental plantings. All climatically 
adapted species have the potential to grow well. The 
Letcher soil is generally not suited to trees and shrubs in 
windbreaks and environmental plantings because of 
excess sodium and restricted root growth. Grass and 
weeds need to be eliminated before the trees are plant- 
ed, and ground cover regrowth needs to be controlled 
for the entire life of the plantings. 

The soils in this map unit are suited to sanitary facili- 
ties and buildings. The slow permeability is a limitation 
for septic tanks on the Letcher soil and can be over- 
come by increasing the size of the absorption field. 
There is a possibility of septic tank effluent contaminat- 
ing ground water supplies because of the high seepage 
rates. Wetness is a limitation for buildings that can be 
minimized by foundation drainage. Alternate sites are 
needed for sewage lagoons. These soils are poorly 
suited to wetland wildlife habitat. 

This map unit is in capability subclass llle. 


144—Hamerly-Cresbard loams, 1 to 3 percent 
slopes. This map unit consists of deep, nearly level soils 
on glacial till plains. The somewhat poorly drained Ha- 
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merly soil is in swales, on concave slopes of rises, and 
is 50 to 80 percent of the map unit. The moderately well 
drained Cresbard soil is on slopes of rises, is slightly 
above the Hamerly soil, and is 20 to 40 percent of the 
map unit. Areas of the two soils are so intricately mixed 
or individually so small in size that it is not practical to 
separate them in mapping. Individual areas of this map 
unit are 5 to 300 acres. 

Typically, the surface layer of the Hamerly soil is loam 
about 9 inches thick. It is black in the upper part and 
very dark gray in the lower part. The underlying material, 
from 9 to 22 inches, is grayish brown and. brown clay 
loam. The underlying material, from 22 to 60 inches, is 
light olive brown loam. 

Typically, the Cresbard soil has a surface layer of very 
dark gray loam about 6 inches thick. The subsurface 
layer, from 6 to 8 inches, is dark grayish brown loam. 
The subsoil, from B to 16 inches, is dense silty clay and 
is dark grayish brown in the upper part and very dark 
grayish brown in the lower part. The underlying material, 
from .16 to 60 inches, is olive brown clay loam in the 
upper part and dark grayish brown clay loam in the lower 
part. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the poorly drained Tonka soil and the very poorly 
drained Parnell soil. The Tonka and Parnell soils are in 
deep depressions. 

Permeability in the Hamerly soil is moderately slow, 
available water capacity is high and runoff is slow. Per- 
meability in the Cresbard soil is slow, available water 
capacity is moderate, and runoff is slow. Early in spring 
and after unusually heavy rainy periods a high water 
table develops, resulting in wetness and some surface 
ponding. The surface in areas of the Cresbard soil is 
hard and crusted when dry and dispersed when wet. The 
dense subsoil restricts the rooting depth of plants. Sus- 
ceptibility to soil blowing is high and to water erosion is 
low. 

Most areas of these soils are used for cultivated 
crops. The potential is good for crops, range, and wind- 
breaks. The potential is fair for recreational uses and is 
poor for most engineering uses and wetland wildlife habi- 
tat. 

These soils are well suited to wheat, oats, barley, flax, 
and grass-legume hay. The main management concerns 
are maintaining good soil tilth and controlling soil blow- 
ing. Use of crop residue and intensive use of field wind- 
breaks, annual buffer strips, and stubble mulching can 
alleviate these limitations. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing or grazing when the soil is 
wet causes surface compaction, reduces soil tilth, and 
increases surface runoff. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 
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The Hamerly soil is well suited to trees and shrubs in 
windbreaks and environmental plantings, and all climati- 
cally adapted species have the potential to grow well on 
the Hamerly soil. The Cresbard soil is suited to trees and 
shrubs in windbreaks and environmental plantings. Many 
climatically adapted species have the potential to grow 
well on the Cresbard soil. Grass and weeds need to be 
eliminated before the trees are planted, and ground 
cover regrowth needs to be controlled for the entire life 
of the plantings. 

The soils in this map unit are poorly suited to sanitary 
facilities and buildings. The moderately slow permeability 
is a limitation for septic tanks and can be overcome by 
increasing the size of the absorption field. Wetness is a 
limitation for buildings on the Hamerly scil and can be 
minimized by foundation drainage. Shrink-swell is a limi- 
tation for buildings that can be overcome by reinforcing 
foundations and basement walls. These soils are poorly 
suited to wetland wildlife habitat. 

This map unit is in capability subclass ilis. 


144B—Hamerly-Cresbard loams, 3 to 6 percent 
Slopes. This map unit consists of deep, gently sloping 
soils on glacial till plains. The somewhat poorly drained 
Hamerly soil is in swales, on the concave lower slopes, 
and is 50 to 80 percent of the map unit. The moderately 
well drained Cresbard soi! is on lower slopes, is slightly 
above the Hamerly soil, and is 20 to 40 percent of the 
map unit. Areas of the two soils are so intricately mixed 
or individually so small in size that it is not practical to 
separate them in mapping. Individual areas of this map 
unit are 5 to 125 acres. 

Typically, the surface layer of the Hamerly soil is loam 
about 9 inches thick. It is black in the upper part and 
very dark gray in the lower part. The underlying material, 
from 9 to 22 inches, is grayish brown and brown clay 
loam. The underlying material, from 22 to 60 inches, is 
light olive brown loam. 

Typically, the Cresbard soil has a surface layer of very 
dark gray loam about 6 inches thick. The subsurface 
layer, from 6 to 8 inches, is dark grayish brown loam. 
The subsoil, from 8 to 16 inches, is dense silty clay and 
is dark grayish brown in the upper part and very dark 
grayish brown in the lower part. The underlying material, 
from 16 to 60 inches, is olive brown clay loam in the 
upper part and dark grayish brown clay loam in the lower 
part. 

Included with these soils in mapping, and making up 
15 to 20 percent of the map unit, are small areas of the 
well drained Barnes soil, the moderately well drained 
Svea soil, the poorly drained Tonka soil, and the very 
poorly drained Parnell soil. The Barnes and Svea soils 
are on knolls and side slopes. The Tonka and Parnell 
soils are in deep depressions. 

Permeability in the Hamerly soil is moderately slow, 
available water capacity is high, and runoff is medium. 
Permeability in the Cresbard soil is slow, available water 
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capacity is moderate, and runoff is medium. Early in 
spring and after unusually heavy rainy periods there is 
surface ponding in areas of the Cresbard soil. The sur- 
face in areas of the Cresbard soil is hard and crusted 
when dry and dispersed when wet. The dense subsoil 
restricts the rooting depth of plants. Susceptibility to soil 
blowing is high and to water erosion is moderate. 

Most areas of these soils are used for cultivated 
crops. The potential is good for range and windbreaks 
and is fair for crops and recreational uses. The potential 
is very poor for wetland wildlife habitat and poor for most 
engineering uses. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. The main management concerns are 
maintaining good soil tilth and controlling soil blowing 
and water erosion. Use of crop residue helps maintain 
good soil tilth. Intensive use of field windbreaks, annual 
buffer strips, and stubble mulching helps alleviate soil 
blowing. Use of crop residue and planting of grassed 
waterways where necessary help control water erosion. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing or grazing when the soil is 
wet causes surface compaction, reduces soil tilth, and 
increases surface runoff. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

The Hamerly soil is well suited to trees and shrubs in 
windbreaks and environmental plantings, and all climati- 
cally adapted species have the potential to grow well on 
the Hamerly soil. The Cresbard soil is suited to trees and 
shrubs in windbreaks and environmental plantings. Many 
climatically adapted species have the potential to grow 
well on the Cresbard soil. Grass and weeds need to be 
eliminated before the trees are planted, and ground 
cover regrowth needs to be controlled for the entire life 
of the plantings. 

The soils in this map unit are poorly suited to sanitary 
facilities and buildings. The moderately slow permeability 
is a limitation for septic tanks and can be overcome by 
increasing the size of the absorption field. Wetness is a 
limitation for buildings on the Hamerly soil that can be 
minimized by foundation drainage. Shrink-swell is a limi- 
tation for buildings that can be overcome by reinforcing 
foundations and basement walls. These soils are gener- 
ally not suited to wetland wildlife habitat. 

This map unit is in capability subclass Ille. 


145—Grano silty clay, saline. This deep, level, poorly 
drained and very poorly draìned, moderately saline soil is 
on glacial lake plains. Individual areas of this map unit 
are 5 to more than 600 acres. 

Typically, the surface layer is black silty clay about 10 
ìnches thick. The underlying material, from 10 to 60 
inches, is very dark gray and dark gray clay in the upper 
part, dark gray clay in the middle part, and olive gray 
clay in the lower part. In places, layers of lime accumula- 
tion are within a depth of 16 inches. In other places, the 
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surface layer is more than 10 inches thick, and there is a 
subsoil. In addition, in places the soil is slightly saline or 
strongly saline. 

This soil has slow permeability. Available water capac- 
ity is moderate, and runoff is slow. Early in spring and 
after unusually heavy rainy periods a high water table 
develops, resulting in wetness and some surface pond- 
ing. The high salt content restricts plant growth. Suscep- 
tibility to soil blowing is high. 

Most areas of this soil are used for hay, pasture, and 
range. The potential is poor for crops, windbreaks, and 
for most engineering and recreational uses. The potential 
is fair for range and is good for wetland wildlife habitat. It 
is generally not feasible to cultivate this soil because of 
wetness, salinity (fig. 11), and the high hazard of soil 
blowing. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Overgrazing or grazing when the soil is wet 
reduces surface infiltration and causes surface compac- 
tion and poor soil tilth. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 

This soil is poorly suited to sanitary facilities and build- 
ings. Wetness is a severe limitation that can be over- 
come in part by drainage; however, adeguate outlets for 
drainage water are difficult to locate. The salinity hinders 
landscaping. Alternate sites are needed for buildings and 
related uses. This soil is well suited to wetland wildlife 
habitat. 

This map unit is in capability subclass VIs. 


146—Hamerly-Tonka loams, 0 to 3 percent slopes. 
This map unit consists of deep, level and nearly level 
soils on glacial till plains. The somewhat poorly drained 
Hamerly soil is on convex slopes between depressions, 
on margins of depressions, and is 60 to 80 percent of 
the map unit. The poorly drained Tonka soil is in depres- 
sions and is 10 to 30 percent of the map unit. Areas of 
the two soils are so intricately mixed or individually so 
small in size that it is not practical to separate them in 
mapping. Individual areas of this map unit are 5 to 600 
acres. 

Typically, the surface layer of the Hamerly soil is black 
loam in the upper part, very dark gray loam in the lower 
part, and is about 9 inches thick. The underlying materi- 
al, from 9 to 22 inches, is grayish brown and brown clay 
loam. The underlying material, from 22 to 60 inches, is 
light olive brown loam. In places, generally on the mar- 
gins of depressions, the soil is poorly drained and some 
of the soil is moderately saline. In other places, the 
slopes of the Hamerly soil are gently sloping. 

Typically, the Tonka soil has a surface layer of black 
loam about 14 inches thick. The subsurface layer, from 
14 to 22 inches, is dark gray silt loam. The subsoil, from 
22 to 52 inches, is very dark grayish brown silty clay in 
the upper part and olive gray silty clay loam in the lower 
part. The underlying material, from 52 to 60 inches, is 
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Figure 11.—On Grano saline soils the salinity affects crop 
emergence, growth, and yield. 


olive gray silty clay loam. In places, the surface layer is 
silt loam. 

Included with these soils in mapping, and making up 
as much as 15 percent of the map unit, are small areas 
of the well drained Barnes soil, the very poorly drained 
Parnell soil, and the moderately well drained Svea soil. 
The Barnes and Svea soils are better drained, are on 
higher slopes, and are above the Hamerly soil. The Par- 
nell soil does not have a light colored subsurface layer 
and is in the deeper part of the depressions. 
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Permeability in the Hamerly soil is moderately slow, 
available water capacity is high, and runoff is slow or 
ponded. Permeability in the Tonka soil is slow, available 
water capacity is high, and runoff is slow or ponded. 
Early in spring and after heavy rainy periods a high water 
table develops, resulting in wetness and some surface 
ponding, particularly in areas of the Tonka soil. Suscepti- 
bility to soil blowing is high and to water erosion is low. 

Most areas of these soils are used for cultivated 
crops. The potential is good for range, windbreaks, and 
wetland wildlife habitat. The potential is fair for crops and 
is poor for most engineering and recreational uses. 

These soils are suited to wheat, oats, barley, flax, and 
grass-legume hay. The main management concerns are 
wetness, surface ponding, and control of soil blowing. 
Adequate outlets for drainage water are often difficult to 
focate. Maintaining surface drains and intensive use of 
field windbreaks, annual buffer strips, and stubble mulch- 
ing help alleviate these limitations. 

Using these soils for pastureland or rangeland helps 
control erosion. Overgrazing or grazing when the soil is 
wet causes surface compaction, reduces soil tilth, and 
increases surface runoff. Proper stocking rates, pasture 
rotation, and timely delay of grazing help keep the pas- 
ture and soil in good condition. 1 

These soils are suited to trees and shrubs in wind- 
breaks and environmental plantings. Undrained areas of 
the Tonka soil are not suited to trees and shrubs in 
windbreaks and environmental plantings. Potential is 
good for growing all climatically adapted species. Grass 
and weeds need to be eliminated, and ground cover 
regrowth needs to be controlled for the entire life of the 
plantings. 

The soils in this map unit are poorly suited to sanitary 
facilities and buildings. Wetness and flooding are severe 
limitations that can be overcome in part by drainage; 
however, adequate outlets for drainage water are difficuit 
to locate. Alternate sites are needed for buildings and 
related uses. These soils are well suited to wetland wild- 
life habitat. 

This map unit is in capability subclass 111%. 


149B—Maddock loamy fine sand, 1 to 6 percent 
slopes. This deep, nearly level and gently sloping, well 
drained soil is on sandy plains. Individual areas of this 
map unit are 5 to more than 400 acres. 

Typicaily, the surface layer is very dark gray loamy fine 
sand about 12 inches thick. The subsoil, from 12 to 21 
inches, is dark brown foamy fine sand. The underlying 
material, from 21 to 60 inches, is dark brown fine sand in 
the upper part and dark grayish brown fine sand in the 
lower part. In places, generally on the tops of knolis and 
ridges, the surface layer is thinner and moderately 
eroded with a few small blowout spots. 

Included with this soil in mapping, and making up as 
much as 15 percent of the map unit, are small areas of 
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the moderately well drained Hecla soil. This soil has a 
thicker surface layer and is in swales. 

This Maddock soil has rapid permeability. Available 
water capacity is low, and runoff is slow. Susceptibility to 
soil blowing is very high and to water erosion is low. 

Most areas of this soil are used for range. The poten- 
tial is fair for range, windbreaks, and recreational uses. 
The potential is good for most engineering uses, is poor 
for crops, and is very poor for wetland wildlife habitat. 

This soil is poorly suited to wheat, oats, barley, flax, 
and grass-legume hay. If these soils are tilled, the main 
management concerns are low available water capacity 
and control of soil blowing. High stubble, intensive use of 
field windbreaks, annual buffer strips, and stubble mulch- 
ing help alleviate these limitations. 

Using this soil for pastureland or rangeland helps con- 
trol erosion. Conserving soil moisture and overgrazing 
are the main management concerns. Proper stocking 
rates, pasture rotation, and timely delay of grazing help 
keep the pasture and soil in good condition. 

This soil is suited to trees and shrubs in windbreaks 
and environmental plantings. Potential is good for grow- 
ing some climatically adapted species. Grass and weeds 
need to be eliminated before the trees are planted, and 
ground cover regrowth needs to be controlled for the 
entire life of the plantings. 

This soil is well suited to sanitary facilities and build- 
ings. There is a possibility of septic tank effluent con- 
taminating groundwater supplies because of the high 
seepage rates. Alternate sites are needed for sewage 
lagoons. This soil is generally not suited to wetland wild- 
life habitat. 

This map unit is in capability subclass IVe. 


150—Pits, gravel. Most areas of this map unit are not 
used for any particular purpose other than mining the 
remaining sand and gravel. Potential is poor for crops, 
range, windbreaks, most engineering and recreationa! 
uses, and wetland wildlife habitat. 

These areas are generally not suited to agricultural 
uses unless they are reclaimed by leveling and adding 
topdressing with suitable topsoil material. On unre- 
claimed areas, climatically adapted trees and shrubs can 
be planted on pit bottoms for wildlife habitat and for 
aesthetic value. 

These areas are generally not suited to most engineer- 
ing uses unless they are level and reclaimed. Drainage 
outlets need to be provided for ponded areas and places 
having a seasonal high water table. Onsite investigations 
are needed to evaluate these materials for specific uses, 
such as sanitary facilities and building sites. 

These areas are generally not suited to most recre- 
ational uses unless they are reclaimed by leveling and 
topdressing with suitable topsoil material. They are gen- 
erally not suited to wetland wildlife habitat except in 
areas that have a seasonal high water table. 

This map unit is in capability subclass VIlls. 
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Use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. lt can be used to adjust land 
uses to the limitations and potentials of natural re- 
sources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

in preparing a soil survey, soil scientists, conservation- 
ists, engineers, and others collect extensive field data 
about the nature and behavior characteristics of the 
soils. They collect data on erosion, droughtiness, flood- 
ing, and other factors that affect various soil uses and 
management. Field experience and collected data on 
soil properties and performance are used as a basis in 
predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as ran- 
geland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife habi- 
tat. lt can be used to identify the potentials and limita- 
tions of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, play- 
grounds, lawns, and trees and shrubs. 


Crops and pasture 


Edward R. Weimer, agronomist, Soil Conservation Service, helped 
prepare thìs section. 


The major management concerns in the use of the 
soìls for crops and pasture are described in this section. 
In addition, the crops or pasture plants best suited to the 
soil, including some not commonly grown in the survey 
area, are discussed; the system of land capability classi- 
fication used by the Soil Conservation Service is ex- 
plained; and the estimated yields of the main crops and 
hay and pasture plants are presented for each soil. 

This section provides information about the overall ag- 
ricultural potential of the survey area and about the man- 
agement practices that are needed. The information is 
useful to eguipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, plan- 
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ners, conservationists, and others. For each kind of soil, 
information about management is presented in the sec- 
tion “Soil maps for detailed planning.” Planners of man- 
agement systems for individual fields or farms should 
also consider the detailed information given in the de- 
scription of each soil. 

In 1967, more than 672,000 acres in the Benson 
County Area was used for crops and pasture, according 
to the North Dakota Conservation Needs Inventory of 
July, 1970. Of this total, 42,000 acres was used for 
pasture; 3,450 acres for row crops, mainly corn; 349,600 
acres for close-grown crops, mainly wheat, barley, oats 
and flax; and 174,000 acres for summer fallow. Since 
1967, the acreage in close-grown crops has increased, 
and the acreage in pasture, row crops, and summer 
fallow has decreased, mainly because of higher grain 
prices and changes in agricultural programs. 

Potential is good in the Benson County Area for in- 
creased production of food and fiber. Extending the 
latest crop production technology to all cropland in the 
county helps increase production. This soil survey facili- 
tates the application of this technology. 

The main management needs for use of the soils in 
the Benson County Area are controlling soil blowing and 
water erosion, conserving moisture, and maintaining fer- 
tility. 

Soil blowing is a hazard on nearly all soils in the 
survey area, but it is most severe on the sandy Dickey, 
Egeland, Embden, Hecia, Maddock, and Towner soils. It 
can damage these soils in a very short time if winds are 
strong and the soils are dry and bare of vegetation or 
surface mulch. Water erosion is a hazard mainly on the 
gently rolling and steeper soils such as the Barnes, 
Buse, Esmond, and Heimdal soils. Measures that help to 
control soil blowing and water erosion are use of cover 
crops, stripcrops, buffer strips, windbreaks, contour til- 
lage, diversions and waterways, minimum tillage, timely 
and emergency tillage, grasses and legumes in the crop- 
ping system, and crop residue. A combination of several 
measures is generally used. 

Moisture is generally conserved by reducing evapora- 
tion, limiting runoff, increasing infiltration, and controlling 
weeds. Some effective management practices are stub- 
ble mulching, contour tillage, stripcropping, field wind- 
breaks and buffer strips, timely and minimal tillage, 
grasses and legumes grown in the cropping system, crop 
residue maintained on the surface, and fertilizer Periods 
of fallow help to control weeds and store available mois- 
ture in the soil. 

Among the measures that help to maintain fertility are 
the application of fertilizer; the plowing down of green 
manure and barnyard manure; the inclusion of cover 
crops, grasses, and legumes in the cropping system; and 
the use of summer fallow. Most measures used to con- 
trol soil blowing and water erosion also help to maintain 
fertility. 
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Artificial drainage, stone removal, and reduction of sa- 
linity help offset the effects of unfavorable soil character- 
istics. Draining soils that are somewhat poorly drained to 
very poorly drained can increase yields and the choice of 
crops. Many areas, however, do not have suitable out- 
lets. Some stone removal is usually necessary on soils 
that formed in glacial till, such as the Esmond, Heimdal, 
and Barnes soils. Saline soils benefit from the elimina- 
tion of summer fallow and the growth of the most salt- 
tolerant grain crops, green manure crops, and tame and 
native grasses. 

The most commonly used conservation practices, 
such as growing green manure crops and including 
grasses and legumes in the cropping system, help main- 
tain good soil tilth. Heavy textured soils, such as Fargo 
and Hegne, are often plowed in fall at the right moisture 
content to maintain tilth and to prepare a good seedbed. 

Some crops commonly grown and suited to the soils 
and climate of the county are wheat, barley, oats, flax, 
rye, legumes, and tame grasses. Crops not commonly 
grown, but suitable, are potatoes, sunflowers, buck- 
wheat, and dry edible beans such as pinto beans. The 
acreage of sunflowers is increasing. 

Information and specifications on practices and crops 
described in this section can be obtained from local 
offices of the Cooperative Extension Service and the Soil 
Conservation Service. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also consid- 
ered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 
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Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed be- 
cause the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the Cooper- 
ative Extension Service can provide information about 
the management and productivity of the soils. 


Land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability classi- 
fication is not a substitute for interpretations designed to 
show suitability and limitations of groups of soils for 
rangeland, for woodland, and for engineering purposes. 

in the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class I soils have slight limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class ll! soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have limita- 
tions that nearly preclude their use for commercial crop 
production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
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cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 


Rangeland 


H. Dee Galt, range conservationist, Soil Conservation Service, pre- 
pared this section. 


About 12 percent of Benson County Area is rangeland. 
The main areas of rangeland are located along the 
Sheyenne River valley in the southwestern part of the 
survey area, in the western part, and adjacent to Devils 
Lake in the southeastern part. These lands are generally 
best suited to grazing or hay because of shallow soil 
depths, excess stoniness, steepness of slope, coarse 
sandy soils, or wet soils. 

Most of the livestock operations are combined with 
grain farming. The most common livestock operation is 
cow-calf-yearling. The yearlings are usually fed hay and 
grain raised on the farm. Livestock operations vary in 
size depending on the amount of grazing and hayland 
available. An average size livestock-grain unit is about 
1,500 acres. Introduced pastures of smooth brome or 
crested wheatgrass are used for spring grazing on some 
enterprises. The cattle herds are grazed on rangeland 
and pastureland during spring, summer, and fall. Cattle 
are brought to the farmsteads about December for the 
winter feeding period which lasts until April or May. 

About 54 percent of the rangelands need improve- 
ment, according to the 1970 Conservation Needs Inven- 
tory conducted by the Soil Conservation Service. Ranges 
that have been depleted by continued heavy grazing 
produce only about one-third of their potential. The taller 
grasses have been replaced by short grasses and weedy 
plants. Productivity can be increased by range manage- 
ment or a combination of management and range im- 
provement practices, such as brush control, range seed- 
ing, or mechanical treatment. 

In the northwestern part of the county, deep sandy 
soils have a moderate to severe hazard of soil blowing. 
Most of these Soils are best suited to grasslands. Most 
of the lowlands associated with Devils Lake are very wet 
during spring and early in summer, which limits their use 
for grazing and haying. Grazing during spring and early in 
Summer causes depletion of native vegetation from 
trampling. Much of the land adjacent to Devils Lake ìs 
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woodland. About one-third of the wooded area is grazed 
by cattle and produces good quality summer forage. 

The main management concern on most of the range- 
land is control of grazing to maintain or improve the 
kinds and amounts of plants making up the potential 
plant community. Poor management results in soil blow- 
ing and invasion of brush or other weedy plants on 
rangelands. Potential is good for increasing productivity 
of the range, if sound range management based on the 
rangeland inventories and soil survey information is ap- 
plied. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation pro- 
duced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 6 shows, for each soil in the survey area, the 
range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the character- 
istic vegetation; and the average percentage of each 
species. Only those soils that are used as or are suited 
to rangeland are listed. Explanation of the column head- 
ings in table 6 follows. 

Å range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was es- 
tablished during this survey; thus, range sites generally 
can be determined directly from the soil map. Soil prop- 
erties that affect moisture supply and plant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal high 
water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on ме! managed range- 
land that is supporting the potential natural plant commu- 
nity. It includes all vegetation, whether or not it is palat- 
able to grazing animals. It includes the current year's 
growth of leaves, twigs, and fruits of woody plants. It 
does not include the increase in stem diameter of trees 
and shrubs. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
In a favorable year, the amount and distribution of pre- 
cipitation and the temperatures make growing conditions 
substantially better than average. In a normal year, grow- 
ing conditions are about average. In an unfavorable year, 
growing conditions are well below average, generally be- 
cause of low available soil moisture. 

Dry weight is the total annual yield per acre reduced to 
a common percent of air-dry moisture. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natura! plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
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used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range condi- 
tion. Range condition is determined by comparing the 
present plant community with the potential natural plant 
community on a particular range site. The more closely 
the existing community resembles the potential commu- 
nity, the better the range condition. Range condition is 
an ecological rating only. It does not have a specific 
meaning that pertains to the present plant community in 
a given use. 

The objective in range management is to control graz- 
ing so that the plants growing on a site are about the 
same in kind and amount as the potential natural plant 
community for that site. Such management generally re- 
sults in the optimum production of vegetation, conserva- 
tion of water, and control of erosion. Sometimes, howev- 
er, a range condition somewhat below the potential 
meets grazing needs, provides wildlife habitat, and pro- 
tects soil and water resources. 


Windbreaks and environmental plantings 


Elmer R. Umland, forester, Soil Conservalion Service, assisted ín 
preparing this section. 


There are approximately 14,000 acres of native wood- 
land in the survey area. About 12,500 acres of woodland 
grows on the Aastad and Bottineau soils and the Edge- 
ley variant soils on the slopes adjacent to Devils Lake 
(5). The Edgeley variant soils support an almost pure 
stand of bur oak. The Aastad, Bottineau, Barnes, and 
Buse soils are under the 1,100 acres of native woodland 
in the Wood Lake area. The 300 acres of native wood- 
land around Pleasant Lake grows mainly on Maddock, 
Hecla, and Fossum soils. The remaining 400 acres of 
woodland is in the Sheyenne River valley and grows 
principally on Esmond, Heimdal, and Darnen soils. 

The principal species of trees and shrubs in the Devils 
Lake and Wood Lake areas consist of bur oak, green 
ash, basswood, chokecherry, hawthorn, wild plum, silver- 
berry, snowberry, currant, dogwood, Woods rose, june- 
berry, buffaloberry, cottonwood, willow, and aspen. In the 
Pleasant Lake area they are American elm, green ash, 
bur oak, chokecherry, hawthorn, and buffaloberry; and in 
the Sheyenne Valley they are wild plum, chokecherry, 
green ash, and shrub willows. 

The early settlers used trees for iumber, fence posts, 
and fuel. Now, trees and shrubs are mainly used for 
erosion control, livestock protection, wildlife habitat, rec- 
reation, aesthetic purposes, watershed protection, and 
for protection of homes, gardens, and crops. 

Windbreaks have been planted in Benson County Area 
since the days of the early settlers. Most of these early 
plantings were used for farmstead and feedlot protec- 
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tion. Tree plantings are still needed around many farm- 
steads; however, the major need for windbreaks is in 
cultivated areas where the hazard of soil blowing is seri- 
ous. 

Items to be considered before planting a windbreak 
are the purpose of the planting, suitability of the soils, 
adaptability of the windbreak, and selection of a source 
of hardy trees and shrubs of the adaptable species. Poor 
soils, poor tree and shrub stock, and improper design 
result in unsatisfactory windbreaks. 

The establishment of a windbreak and the growth of 
the trees and shrubs also depend upon the suitable 
preparation of the site and the adequate maintenance 
after the trees are planted. Grass and weeds need to be 
eliminated before the planting is made, and the regrowth 
of ground cover needs to be controlled throughout the 
life of the windbreak. Some replanting of the trees and 
Shrubs is necessary during the first and second years 
after planting. 

Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 7 are based on measure- 
ments and observation of established plantings that have 
been given adeguate care. They can be used as a guide 
in planning windbreaks and screens. Additional informa- 
tion on planning windbreaks and screens and planting 
and caring for trees and shrubs can be obtained from 
local offices of the Soil Conservation Service or the 
Cooperative Extension Service or from a nursery. 


Engineering 


Owen J. Kvittem, engineer, Soil Conservation Service, assisted in 
writing this section. 


This section provides information for planning land 
uses related to urban development and to water man- 
agement. Soils are rated for various uses, and the most 
limiting features are identified. The ratings are given in 
the following tables: Building site development, Sanitary 
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facilities, Construction materials, and Water manage- 
ment. The ratings are based on observed performance 
of the soils and on the estimated data and test data in 
the “Soil properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and construc- 
tion. The information, however, has limitations. For ex- 
ample, estimates and other data generally apply only to 
that part of the soil within a depth of 5 or 6 feet. Be- 
cause of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not elimi- 
nate the need for onsite investigation of the soils or for 
testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this sec- 
tion. Local ordinances and regulations need to be con- 
sidered in planning, in site selection, and in design. 

Soil propertiés, site features, and observed perform- 
ance were considered in determining the ratings in this 
section. During the fieldwork for this soil survey, determi- 
nations were made about grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, 
hardness of bedrock within 5 to 6 feet of the surface, 
soil wetness, depth to a seasonal high water table, 
slope, likelihood of flooding, natural soil structure aggre- 
gation, and soil density. Data were collected about kinds 
of clay minerals, mineralogy of the sand and silt frac- 
tions, and the kind of adsorbed cations. Estimates were 
made for erodibility, permeability, corrosivity, shrink-swell 
potential, available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to (1) evaluate the po- 
tential of areas for residential, commercial, industrial, and 
recreation uses; (2) make preliminary estimates of con- 
struction conditions; (3) evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the per- 
formance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 
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Building site development 


Table 8 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and with- 
out basements, small commercial buildings, and local 
roads and streets. The limitations are considered sight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or mini- 
mize the limitations; and severe if soil properties or site 
features are so unfavorable or so difficult to overcome 
that special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The rat- 
ings are based on soil properties, site features, and ob- 
served performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to bed- 
rock, a cemented pan, or a very firm dense layer stone 
content; soil texture; and slope. The time of the year that 
excavations can be made is affected by the depth to a 
seasonal high water table and the susceptibility of the 
soil to flooding. The resistance of the excavation walls or 
banks to sloughing or caving is affected by soil texture 
and the depth to the water table. 

Dwellings and small commercial buildings are struc- 
tures built on shallow foundations on undisturbed soil. 
The load limit is the same as that for single-family dwell- 
ings no higher than three stories. Ratings are made for 
small commercial buildings without basements, for dwell- 
ings with basements, and for dwellings without base- 
ments. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that reguire cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally limit- 
ed to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as in- 
ferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 
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Sanitary facilities 


Table 9 shows the degree and the kind of soil limita- 
tions that affect septic tank absorption fields, sewage 
lagoons, and sanitary landfills. The limitations are consid- 
ered s/ight if soil properties and site features are gener- 
ally favorable for the indicated use and limitations are 
minor and easily overcome; moderate if soil properties or 
site features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so diffi- 
cult to overcome that special design, significant in- 
creases in construction costs, and possibly increased 
maintenance are reguired. 

Table 9 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site fea- 
tures are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties reguires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which efflu- 
ent from a septic tank is distributed into the soil through 
subsurface tiles or perforated pipe. Only that part of the 
soil between depths of 24 and 72 inches is evaluated. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Permeability, a 
high water table, depth to bedrock or to a cemented 
pan, and flooding affect absorption of the effluent. Large 
stones and bedrock or a cemented pan interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liguid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of com- 
pacted soil. Lagoons generally are designed to hold the 
sewage within a depth of 2 to 5 feet. Nearly impervious 
soil material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
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Table 9 gives ratings for the natural soil that makes up 
the lagoon floor. The surface layer and, generally, 1 or 2 
feet of soil material below the surface layer are excavat- 
ed to provide material for the embankments. The ratings 
are based on soil properties, site features, and observed 
performance of the soils. Considered in the ratings are 
slope, permeability, a high water table, depth to bedrock 
or to a cemented pan, flooding, large stones, and con- 
tent of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the leve! 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, bed- 
rock, and cemented pans can cause construction prob- 
lems, and large stones can hinder compaction of the 
lagoon floor. 

Sanitary landfills are areas where solid waste is dis- 
posed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 9 are based on soil properties, site 
features, and observed performance of the soils. Perme- 
ability, depth to bedrock or to a cemented pan, а high 
water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegation. The soil material used as final cover for a 
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landfi should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the sur- 
face layer should be stockpiled for use as the final 
cover. 


Construction materials 


Table 10 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil proper- 
ties and site features that affect the removai of the soil 
and its use as construction material. Normal compaction, 
minor processing, and other standard construction prac- 
tices are assumed. Each soil is evaluated to a depth of 5 
or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index proper- 
ties provides detailed information about each soil layer. 
This information can help determine the suitability of 
each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering classifi- 
cation of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 
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Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. Specifica- 
tions for each use vary widely. In table 10, only the 
probability of finding material in suitable quantity is evalu- 
ated. The suitability of the material for specific purposes 
is not evaluated, nor are factors that affect excavation of 
the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the thick- 
ness of suitable material, and the content of rock frag- 
ments. Kinds of rock, acidity, and stratification are given 
in the soil series descriptions. Gradation of grain sizes is 
given in the table on engineering index properties. 

Å soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and cob- 
bles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an appre- 
ciable amount of gravel, stones, or soluble salts, or soils 
that have slopes of 8 to 15 percent. The soils are not so 
wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 
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Water management 


Table 11 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas; embankments, dikes, and levees; and aquifer-fed 
ponds. The limitations are considered sight if soil prop- 
erties and site features are generally favorable for the 
indicated use and limitations are minor and are easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or mini- 
mize the limitations; and severe if soit properties or site 
features are so unfavorable or so difficult to overcome 
that special design, significant increase in construction 
costs, and possibly increased maintenance are required. 

This table also gives for each soil the restrictive fea- 
tures that affect drainage, irrigation, terraces and diver- 
sions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have low seep- 
age potential in the upper 60 inches. The seepage po- 
tential is determined by the permeability of the soil and 
the depth to fractured bedrock or other permeable mate- 
rial. Excessive slope can affect the storage capacity of 
the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, con- 
Structed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to de- 
termine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable com- 
paction characteristics. Unfavorable features include less 
than 5 feet of suitable material and a high content of 
stones or boulders, organic matter, or salts or sodium. A 
high water table affects the amount of usable material. It 
also affects trafficability. 

Drainage is the removal of excess surface and subsur- 
face water from the soil. How easily and effectively the 
soil is drained depends on the depth to bedrock, to a 
cemented pan, or to other layers that affect the rate of 
water movement; permeability; depth to a high water 
table or depth of standing water if the soil is subject to 
ponding; slope; susceptibility to flooding; subsidence of 
organic layers; and potential frost action. Excavating and 
grading and the stability of ditchbanks are affected by 
depth to bedrock or to a cemented pan, large stones, 
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slope, and the hazard of cutbanks. The productivity of 
the soil after drainage is adversely affected by extreme 
acidity or by toxic substances in the root zone, such as 
salts, sodium, or sulfur. Availability of drainage outlets is 
not considered in the ratings. 

Irrigation is the controlled application of water to sup- 
plement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, ero- 
sion hazard, and slope. The construction of a system is 
affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to reduce erosion and conserve moisture by inter- 
cépting runoff. Slope, wetness, large stones, and depth 
to bedrock or to a cemented pan affect the construction 
of terraces and diversions. Å restricted rooting depth, a 
severe hazard of wind or water erosion, an excessively 
coarse texture, and restricted permeability adversely 
affect maintenance. 

Grassed waterways are natural or constructed chan- 
nels, generally broad and shallow, that conduct surface 
water to outlets at a nonerosive velocity. Large stones, 
wetness, slope, and depth to bedrock or to a cemented 
pan affect the construction of grassed waterways. A 
hazard of wind erosion, low available water capacity, 
restricted rooting depth, toxic substances such as salts 
or sodium, and restricted permeability adversely affect 
the growth and maintenance of the grass after construc- 
tion. 


Recreation 


James R. Thompson, resource conservation and development coor- 
dinator, Soil Conservation Service, helped prepare this section. 


Most of the recreational developments in the survey 
area are in municipal or town parks and are adjacent to 
Devils Lake. Picnic sites are available at Leeds, Esmond, 
Maddock, Minnewaukan, Pleasant Lake, and Sully's Hill. 
No privately developed camping areas are in the survey 
area. Public trails and paths are provided at Sully's Hill. 

State-owned tracts totaling 1,430 acres and 7,850 
acres are managed by the Department of the Interior. 
They are the only public lands available in the survey 
area for public use. They provide for such activities as 
hiking, nature study, birding, and hunting. Public access 
to fishing waters is available. 

The soils of the survey area are rated in table 12 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil fea- 
tures, such as wetness, slope, and texture of the surface 
layer. Susceptibility to flooding is considered. Not consid- 
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ered in the ratings, but important in evaluating a site, are 
the location and accessibility of the area, the size and 
shape of the area and its scenic guality, vegetation, 
access to water, potential water impoundment sites, and 
access to public sewerlines. The capacity of the soil to 


-absorb septic tank effluent and the ability of the soil to 


support vegetation are also important. Soils subject to 
flooding are limited for recreation use by the duration 
and intensity of flooding and the season when flooding 
occurs. In planning recreation facilities, onsite assess- 
ment of the height, duration, intensity, and freguency of 
flooding is essential. 

In table 12, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderafe means that limita- 
tions can be overcome or alleviated by planning, design, 
or special maintenance. Severe means that soil proper- 
ties are unfavorable and that limitations can be offset 
only by costly soil reclamation, special design, intensive 
maintenance, limited use, or by a combination of these 
measures. 

The information in table 12 can be supplemented by 
other information in this survey, for example, interpreta- 
tions for septic tank absorption fields in table 9 and 
interpretations for dwellings without basements and for 
local roads and streets in table 9. 

Camp areas reguire site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils 
have mild slopes and are not wet or subject to flooding 
during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost oí con- 
structing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds reguire soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
suríace is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and bicy- 
cling should reguire little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have moder- 
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ate slopes and few or no stones or boulders on the 
surface. 

Golf fairways are Subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be re- 
guired. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate siopes and no stones or boulders on the sur- 
face. The suitability of the soil for tees or greens is not 
considered in rating the soils. 


Wildlife habitat 


James E. Schmidt, biologist, Soil Conservation Service, helped pre- 
pare this section. 


Hunting and fishing are important to the economy of 
the Benson County Area. 

The numbers of wildlife have been reduced substan- 
tially since pre-settlement of the area, but the kinds are 
simìlar, and habitat is available for a wide variety of 
species. The development and management of fisheries 
helped increase fishing opportunities. 

The most important game species in Benson County 
Area are ducks; geese for hunting populations and not 
as breeders; gray partridge; sharp-tailed grouse; and 
white-tailed deer. There are few pheasant. Mourning 
dove, cottontail, and fox sguirrel are underutilized as 
game species. Red fox, jackrabbit, muskrat, and mink 
are important furbearers. 

Popular non-game species of wildlife are songbirds, 
mourning doves, meadowlarks, raptors, marsh hawks, 
owls, shore birds, snipes, and curlews. 

Using wetlands as defined by Circular 39, Wetlands of 
the United States, Fish and Wildlife Service, U.S. Depart- 
ment of the Interior, Tonka silt loam supports vegetation 
associated with Wetland Type 1; Parnell silty clay loam, 
Wetland Type 3; and Parnell and Lallie soils, ponded 
Wetland Type 4. Included in the water areas shown on 
the soil map are Wetland types 5 and 10. These are 
inland open freshwater and inland saline marshes. All 
wetland types are important to the production of water 
fowl and other water related wildlife. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate vegeta- 
tion, by maintaining the existing plant cover, or by pro- 
moting the natural establishment of desirable plants. 

In table 13, the soils in the survey area are rated 
according to their potential for providing habitat for var- 
ious kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining specif- 
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ic elements of wildlife habitat; and in determining the 
intensity of management needed for each element of the 
habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or main- 
tained. Few or no limitations affect management, and 
satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for satis- 
factory results. A rating of poor indicates that limitations 
are severe for the designated element or kind of habitat. 
Habitat can be created, improved, or maintained in most 
places, but management is difficult and must be inten- 
sive. A rating of very poor indicates that restrictions for 
the element or kind of habitat are very severe and that 
unsatisfactory results can be expected. Creating, improv- 
ing, or maintaining habitat is impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and fea- 
tures that affect the growth of grain and seed crops are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface stoni- 
ness, and flood hazard. Soil temperature and soil mois- 
ture are also considerations. Examples of grain and seed 
crops are corn, wheat, sunflower, rye, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
tall wheatgrass, slender wheatgrass, bromegrass, clover, 
and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds. Soil proper- 
ties and features that affect the growth of these plants 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, and 
flood hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
bluestem, goldenrod, wheatgrass, indiangrass, and 
grama. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and fea- 
tures that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are chokecherry, june- 
berry, snowberry, and silverberry. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites. Submerged 
or floating aquatic plants are excluded. Soil properties 
and features affecting wetland plants are texture of the 
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surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are 
smartweed, wild millet, cattail, saltgrass, cordgrass, 
rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control struc- 
tures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, pas- 
ture, meadows, and areas that are overgrown with 
grasses, herbs, and shrubs. These areas produce grain 
and seed crops, grasses and legumes, and wild herba- 
ceous plants. The wildlife attracted to these areas in- 
clude gray partridge, pheasant, meadowlark, field spar- 
row, cottontail, and red fox. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife at- 
tracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, redwind blackbirds, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include white-tailed deer, grouse, raptors, 
meadowlark, and lark bunting. 


Soil properties 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Estimates of soil properties are based on field exami- 
nations, on laboratory tests of samples from the survey 
area, and on laboratory tests of samples of similar soils 
in nearby areas. Tests verify field observations, verify 
properties that cannot be estimated accurately by field 
observation, and help characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering index properties 


Table 14 gives estimates of the engineering classifica- 
tion and of the range of index properties for the major 
layers of each soil in the survey area. Most soils have 
layers of contrasting properties within the upper 5 or 6 
feet. 
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Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. |f a soil contains particles coarser, than 
sand, an appropriate modifier is added, for example, 
“gravelly.” Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter and according to 
plasticity index, liguid limit, and organic matter content. 
Sandy and gravelly soils are identified as GW, GP, GM, 
GC, SW, SP, SM, and SG; silty and clayey soils as ML, 
CL, OL, MH, CH, and OH; and highly organic soils as Pt. 
Soils exhibiting engineering properties of two groups can 
have a dual classification, for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liguid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are clas- 
sified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, A-7-6. As an additional refine- 
ment, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group index num- 
bers range from 0 for the best subgrade material to 20 
or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Perceniage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on labora- 
tory tests of soils sampled in the survey area and in 
nearby areas and on estimates made in the field. 


BENSON COUNTY AREA，NORTH DAKOTA 


Liquid limit and plasticity index (Atterberg limits) indi- 
cate the plasticity characteristics of a soil. The estimates 
are based on test data from the survey area or from 
nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


Physical and chemical properties 


Table 15 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain mois- 
ture. They influence shrink-swell potential, permeability, 
and plasticity, the ease of soil dispersion, and other soil 
properties. The amount and kind of clay in a soil also 
affect tillage and earth-moving operations. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, par- 
ticularly structure, porosity, and texture. Permeability is 
considered in the design of soil drainage systems, septic 
tank absorption fields, and construction where the rate of 
water movement under saturated conditions affects be- 
havior. 

Available waler capacity refers to the guantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. .The most impor- 
tant properties are the content of organic matter, soil 
texture, bulk density, and soi! structure. Available water 
capacity is an important factor in the choice of plants or 
crops to be grown and in the design and management of 
irrigation systems. Available water capacity is not an 
estimate of the guantity of water actually available to 
plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory anal- 
yses. Soil reaction is important in selecting crops and 
other plants, in evaluating soil amendments for fertility 
and stabilization, and in determining the risk of corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
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25 degrees C. Estimates are based on field and labora- 
tory measurements at representative sites of nonirrigated 
soils. The salinity of irrigated soils is affected by the 
guality of the irrigation water and by the freguency of 
water application. Hence, the salinity of soils in ìndividual 
fields can differ greatly from the value given in the table. 
Salinity affects the suitability of a soil for crop production, 
the stability of soil if used as construction material, and 
the potential of the soil to corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of undis- 
turbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on measure- 
ments of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to build- 
ings, roads, and other structures. Special design is often 
needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture con- 
tent is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 millime- 
ters in diameter. The classes are /ow, a change of less 
than 3 percent; moderate, 3 to 6 percent; and high, more 
than 6 percent. Very hígh, greater than 9 percent, is 
sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Eguation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum aver- 
age annual rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a sustained 
period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind ero- 
sion in cultivated areas. The groups indicate the suscep- 
tibility of soil to wind erosion and the amount of soil lost. 
Soils are grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 
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2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind ero- 
sion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible. Crops can be grown 
if intensive measures to control wind erosion are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 15, the estimated content of organic matter of 
the plow layer is expressed as a percentage, by weight, 
of the soil material that is less than 2 millimeters in 
diameter. 

The content of organic matter of a soil can be main- 
tained or increased by returning crop residue to the soil. 
Organic matter affects the available water capacity, infil- 
tration rate, and tilth. It is a source of nitrogen and other 
nutrients for crops. 


Soil and water features 


Table 16 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped ac- 
cording to the intake of water when the soils are thor- 
oughly wet and receive precipitation from long-duration 
storms. 

The four hydrologic soil groups are: 
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Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or grav- 
elly sands. These soils have a high rate of water trans- 
mission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
Soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
Soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
is not considered flooding. 

Table 16 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration; and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possi- 
ble under unusua! weather conditions; common that it is 
likely under normal conditions; occasional that it occurs 
on an average of once or less in 2 years; and frequent 
that it occurs on an average of more than once in 2 
years. Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil pro- 
file, namely thin strata of gravel, sand, silt, or clay depos- 
ited by floodwater; irregular decrease in organic matter 
content with increasing depth; and absence of distinctive 
horizons that form in soils that are not subject to flood- 
ing. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that delin- 
eate flood-prone areas at specific flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
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seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a saturat- 
ed zone, namely grayish colors or mottles in the soil. 
Indicated in table 16 are the depth to the seasonal high 
water table; the kind of water table—that is, perched, 
artesian, or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 16. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An arte- 
sian water table is under hydrostatic head, generally be- 
neath an impermeable layer. When this layer is penetrat- 
ed, the water level rises in an uncased borehole. A 
perched water table is water standing above an unsatu- 
rated zone. In places an upper, or perched, water table 
is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the freez- 
ing zone of the soil. Temperature, texture, density, per- 
meability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to such factors as soil 
moisture, particle-size distribution, acidity, and electrical 
conductivity of the soil. The rate of corrosion of concrete 
is based mainly on the sulfate and sodium content, tex- 
ture, moisture content, and acidity of the soil. Special 
site examination and design may be needed if the com- 
bination of factors creates a severe corrosion environ- 
ment. The steel in installations that intersect soil bound- 
aries or soil layers is more susceptible to corrosion than 
steel in installations that are entirely within one kind of 
soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
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total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of suifates in the saturation extract. 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is com- 
pared with similar soils and with nearby soils of other 
series. Å pedon, a small three-dimensional area of soil, 
that is typical of the series in the survey area is de- 
scribed. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (8). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (9). Unless otherwise stated, colors in 
the descriptions are for moist soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section "Soil maps for detailed planning.” 


Aastad series 


The Aastad series consists of deep, moderately well 
drained soils on glacial till plains and moraines. Perme- 
ability of these soils is moderately slow. These soils 
formed in loamy glacial till. Slope is 3 to 6 percent. 

Aastad soils are similar to the Svea soils and are near 
the Barnes, Bottineau, Edgeley variant, and Svea soils. 
The Barnes and Bottineau soils have a mollic epipedon 
less than 16 inches thick. Edgeley variant soils formed in 
a thin layer of glacial till or glaciofluvial deposits overly- 
ing shale bedrock. Svea soils have less clay in the 
solum. 

Typical pedon of Aastad loam, from an area of 
Aastad-Bottineau loams, 3 to 6 percent slopes, 2,600 
feet south and 1,420 feet east of the northwest corner of 
sec. 13, T. 152 N., R. 65 W. 


A11—0 to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate medium subangular 
blocky structure parting to moderate very fine granu- 
lar; hard, friable, slightly sticky, and slightly plastic; 
about 2 percent pebbles; neutral; clear smooth 
boundary. 

A12—8 to 18 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium prismatic struc- 
ture parting to moderate very fine subangular blocky; 
hard, friable, slightly sticky, and slightly pastic; about 
2 percent pebbles; neutral; clear wavy boundary. 
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B21 一 18 to 22 inches; very dark grayish brown (2.5Y 
3/2) clay loam, dark grayish brown (2.5Y 4/2) dry; 
moderate medium prismatic structure parting to 
moderate very fine subangular blocky; very hard, 
friable, sticky, and plastic; shiny surfaces on most 
peds; about 2 percent pebbles; neutral; gradual 
wavy boundary. 

B22—22 to 38 inches; dark grayish brown (2.5Y 4/2) 
clay loam, grayish brown (2.5Y 5/2) dry; moderate 
coarse and medium prismatic structure parting to 
moderate very fine subangular blocky; very hard, 
friable, sticky, and plastic; about 2 percent pebbles; 
slight effervescence; mildly alkaline; gradual wavy 
boundary. 

C1ca—38 to 50 inches; grayish brown (2.5Y 5/2) loam, 
light gray (2.5Y 7/2) dry; few fine distinct dark yel- 
lowish brown (10YR 4/4) mottles; weak fine and 
medium subangular blocky structure; hard, friable, 
sticky, and plastic; many medium soft masses of 
segregated lime; about 5 percent pebbles; strong 
effervescence; mildly alkaline; gradual wavy bound- 


ary. 

C2—50 to 60 inches; light olive brown (2.5Y 5/4) loam, 
pale yellow (2.5Y 7/4) dry; few fine distinct dark 
yellowish brown (10YR 4/4) and common fine faint 
dark gray (5Y 4/1) mottles; massive; hard, friable, 
sticky, and plastic; about 5 percent pebbles and 
cobbles; some of which are shale; slight efferves- 
cence; mildly alkaline. 


The thickness of the solum and depth to carbonates is 
18 to 40 inches. Thickness of the mollic epipedon is 16 
to 24 inches. 

An O1 horizon is present in some profiles. The A 
horizon has hue of 10YR, value of 2 in the upper part 
and 2 or 3 in the lower part (3 or 4 dry), and chroma of 
1. 

The B2 horizon has hue of 2.5Y and 10YR in the 
upper part of some pedons, value of 3 or 4 (4 or 5 dry), 
and chroma of 2 through 4. 

The C horizon has hue of 2.5Y, value of 5 or 6 (6 or 7 
dry), and chroma of 2 or 4. Texture is loam or clay loam. 
Reaction is mildly alkaline or moderately alkaline. Mottles 
are common. 


Aberdeen series 


The Aberdeen series consists of deep, moderately well 
drained, slowly permeable, sodic soils on glacial lake 
plains. These soils formed in silty, calcareous lacustrine 
deposits. Slope is O to 1 percent. 

Aberdeen soils are similar to the Cathay and Cresbard 
soils, and are near the LaDelle, Colvin, and Overly soils. 
Cathay and Cresbard soils formed in material weathered 
from glacial till sediment. LaDelle, Colvin, and Overly 
soils have no natric horizon. 
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Typical pedon from an area of Aberdeen silty clay 
loam, 1,680 feet north and 1,365 feet west of the south- 
east corner of sec. 25, T. 156 N., R. 67 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; moderate medium suban- 
gular blocky structure parting to moderate fine su- 
bangular blocky; slightly hard, friable, slightly sticky, 
and slightly plastic; neutral; abrupt smooth boundary. 

A2—7 to 9 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1 and 10YR 6/1) dry; moderate 
medium platy structure parting to moderate thin 
platy; slightly hard, friable, slightly sticky, and slightly 
plastic; neutral; clear wavy boundary. 

B&A—9 to 12 inches; black (10YR 2/1) silty clay (B), 
dark gray (10YR 4/1) dry; weak medium columnar 
Structure parting to strong medium angular blocky; 
hard, firm, very sticky, and very plastic; with very 
dark gray (10YR 3/1) silt loam (A), gray (10YR 5/1 
and 10 YR 6/1) dry coatings on faces of peds; slight- 
ly hard, friable, slightly sticky, and slightly plastic; 
neutral; clear wavy boundary. 

B21t—12 to 22 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; moderate medium pris- 
matic structure parting to strong medium angular 
block; very hard, very firm, very sticky, and Very 
plastic; neutral; clear smooth boundary. 

B22t—22 to 26 inches; very dark grayish brown (2.5Y 
3/2) silty clay, grayish brown (2.5Y 5/2) dry; moder- 
ate medium prismatic structure parting to strong 
medium angular blocky; very hard, very firm, very 
sticky, and very plastic; mildly alkaline; clear smooth 
boundary. 

Cics—26 to 36 inches; grayish brown (2.5Y 5/2) silty 
clay loam, light gray (2.5Y 7/2) dry; weak medium 
prismatic structure parting to moderate medium su- 
bangular blocky, massive in the lower part; hard, 
firm, sticky, and plastic; violent effervescence; very 
few fine nests of gypsum; moderately alkaline; dif- 
fuse wavy boundary. 

C2cs—36 to 43 inches; light brownish gray (2.5Y 6/2) 
silty clay loam, white (2.5Y 8/2) dry; few fine distinct 
light yellowish brown (2.5Y 6/4) mottles; massive 
and laminated; hard, firm, sticky, and plastic; violent 
effervescence; very few fine nests of gypsum; mod- 
erately alkaline; diffuse wavy boundary. 

C3—43 to 60 inches; olive (5Y 5/3) silty clay loam, pale 
yellow (5Y 7/3) dry; common fine prominent gray (N 
5/0) mottles; massive and laminated; hard, firm, 
sticky and plastic; strong effervescence; very few 
fine nests of gypsum; moderately alkaline. 


The thickness of the solum is 19 to 36 inches. Typical- 
ly, the Ap horizon is silty clay loam, but silt loam is in the 
range. It is 6 to 10 inches thick. There are no A2 and 
B&A horizons where the upper part of the B horizon is 
mixed by deep tillage with the A1 and A2 horizons. 
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The B2t horizon has hue or 10YR or 2.5Y, value of 2 
or 3 (3 through 5 dry), and chroma of 1 through 3. 
Texture is silty clay, silty clay loam, or clay. Some 
pedons have a B3 horízon. In some profiles, there is no 
calcium sulfate, soluble salts, or both, in the lower part of 
the B horizon or upper part of the C horizon. 

The C horizon has hue of 2.5Y or SY, value of 4 
through 6 (6 through 8 dry), and chroma of 2 through 4. 
Texture ranges from silt loam to clay. 

In some profiles the A horizon is buried. Some profiles 
contain loam, clay loam till, or thin sand lenses below a 
depth of 40 inches. 


Arvilla series 


The Arvilla series consists of deep, somewhat exces- 
sively drained, rapidly permeable soils on stream ter- 
races and outwash plains. These soils are shallow or 
moderately deep over sand and gravel. They formed in a 
thin mantle of moderately coarse textured material over- 
lying sand and gravel. Slope is 1 to 6 percent. 

Arvilla soils are similar to the Binford soils, and are 
near the Renshaw and Sioux soils. Binford soils contain 
a high amount of shale particles. Renshaw soils have 
more clay and less sand in the upper parts of the pedon. 
Sioux soils do not have a cambic horizon and have sand 
and gravel within a depth of 14 inches. 

Typical pedon from an area of Arvilla sandy loam, 1 to 
6 percent siopes, 2,190 feet north and 120 feet west of 
the southeast corner of sec. 31, T. 153 N., R. 71 W. 


Ap 一 0 to 8 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
slightly hard, very friable, nonsticky, and slightly 
plastic; about 5 percent gravel; neutral; abrupt 
smooth boundary. 

B2—8 to 15 inches; dark brown (10YR 3/3) sandy loam, 
brown (10YR 5/3) dry; weak coarse prismatic struc- 
ture parting to weak medium subangular blocky; 
slightly hard, very friable, slightly sticky, and slightly 
plastic; about 2 to 5 percent gravel; neutral; clear 
wavy boundary. 

C1ca—415 to 22 inches; grayish brown (2.5Y 5/2) sandy 
loam, light brownish gray (2.5Y 6/2) dry; weak 
coarse subangular blocky structure; slightly hard, 
very friable, slightly sticky, and slightly plastic; many 
medium segregations of lime; about 5 to 10 percent 
gravel; violent effervescence; mildly alkaline; clear 
wavy boundary. 

llC2—22 to 60 inches; yellowish brown (10YR 5/4) 
coarse sand and gravel, light yellowish brown (10YR 
6/4) dry; single grain; loose, nonsticky, and nonplas- 
tic; lime coats on bottom of pebbles; about 10 to 20 
percent gravel; strong effervescence; mildly alkaline. 
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The thickness of the solum and depth to sand and 
gravel is 14 to 25 inches. Thickness of the mollic epipe- 
don is 7 to 20 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. It is 6 to 12 inches thick. 

The B2 horizon has hue of 10YR, value of 3 or 4 (4 or 
5 dry), and chroma of 2 or 3. It is mainly sandy loam, but 
the range includes light loam and coarse sandy loam. It 
is 6 to 12 inches thick. 

The Cica horizon has hue of 2.5Y or 10YR, value of 4 
or 5 (5 or 6 dry), and chroma of 2 through 4. It is sandy 
loam or coarse sandy loam and is mildly alkaline or 
moderately alkaline. Some pedons do not have a C1ca 
horizon. The llC horizon has hue of 2.5Y or 10YR, value 
of 4 or 5 (5 or 6 dry), and chroma of 2 through 4. 
Typically, it is coarse sand and gravel or sand and 
gravel. In the upper part of the horizon, lime coats the 
underside of the pebbles, but in some pedons the lime is 
in segregated masses. Reaction is mildly alkaline or 
moderately alkaline. 


Barnes series 


The Barnes series consists of deep, well drained soils 
on glacial till plains. Permeability on these soils is moder- 
ately slow. These soils formed in loamy, calcareous gla- 
cial till (fig. 12). Slope is 1 to 25 percent. 


Figure 12.—Profile of Barnes loam showing dark surface layer and 
calcium accumulation at about 18 inches. 
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Barnes soils are similar to the Buse, Heimdal, and 
Svea soils, and are near the Buse, Hamerly, and Svea 
soils. Buse soils do not have a cambic horizon and have 
a thinner mollic epipedon. Heimdal soils have less than 
18 percent clay. Svea soils have a mollic epipedon more 
than 16 inches thick, and are below the Barnes soils on 
concave and nearly level positions. The somewhat 
poorly drained Hamerly soils are on the edges of shallow 
depressions and have a horizon of lime accumulation. 

Typical pedon of Barnes loam, from an area of 
Barnes-Svea loams, 3 to 6 percent slopes, 550 feet 
south and 1,420 feet west of the northeast corner of 
sec. 32, T. 152 N., В. 66 W. 


Ap 一 0 to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine granular structure parting 
to weak very fine granular; hard, friable, slightly 
sticky, and slightly plastic; about 2 percent coarse 
fragments; neutral; abrupt smooth boundary. 

B2—8 to 14 inches; dark brown (10YR 4/3) loam, brown 
(10YR 5/3) dry; moderate medium prismatic struc- 
ture parting to moderate medium subangular blocky; 
hard, friable, slightly sticky, and plastic; few thin clay 
films on vertical faces of peds; very dark brown 
(10YR 2/2) coatings on peds; about 2 percent 
coarse fragments; neutral; clear smooth boundary. 

B3—14 to 18 inches; dark grayish brown (2.5Y 4/2) 
loam, light brownish gray (2.5Y 6/2) dry; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, friable, slightly 
sticky, and plastic; about 2 percent coarse frag- 
ments; slight effervescence; mildly alkaline; clear 
smooth boundary. 

C1ca—18 to 34 inches; grayish brown (2.5Y 5/2) loam, 
light gray (2.5Y 7/2) dry; weak coarse prismatic 
Structure parting to weak fine subangular blocky; 
hard, friable, sticky, and plastic; many fine and 
medium soft masses of segregated lime; about 5 
percent coarse fragments; violent effervescence; 
mildly alkaline; gradual wavy boundary. 

C2—34 to 60 inches; light olive brown (2.5Y 5/4) loam, 
light gray (2.5Y 7/2) dry; few fine prominent strong 
brown (7.5YR 5/6) mottles; weak medium platy 
structure and weak very fine subangular blocky; 
hard, friable, sticky, and plastic; about 2 to 5 percent 
coarse fragments; strong effervescence; moderately 
alkaline. 


The thickness of the solum is 10 to 22 inches. The 10- 
to 40-inch control! section averages from 18 to 30 per- 
cent clay. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. It is 6 to 9 inches thick. 

The B2 horizon has hue of 10YR, value of 3 or 4 (5 or 
6 dry), and chroma of 2 or 3. It is typically loam, but the 
range includes light clay loam. The B2 horizon is 5 to 12 
inches thick. There is no B3 horizon in some pedons. 
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The C horizon has hue of 2.5Y, value of 4 or 5 (5 
through 7 dry), and chroma of 2 through 4. The lower 
part of the C horizon has few to many mottles. 


Bearden series 


The Bearden series consists of deep, somewhat 
poorly drained soils on glacial lake plains. Permeability 
on these soils is moderately slow. These soils formed in 
calcareous lacustrine sediment. Slope is O to 1 percent. 

Bearden soils are similar to the Colvin and Glyndon 
soils and are near the Colvin, Great Bend, and Overly 
soils. Colvin soils are poorly drained and are in swales 
and lower lying flats. Glyndon soils contain more silt, 
very fine sand, and less clay. Great Bend and Overly 
soils are better drained, have a B2 horizon, and are at 
higher elevations on the lake plain. 

Typical pedon from an area of Bearden silt loam, 648 
feet west and 70 feet north of the southeast corner of 
sec. 24, T. 156 N., R. 67 W. 


Ap 一 0 to 10 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; moderate very fine granu- 
lar structure; hard, friable, slightly sticky, and plastic; 
slight effervescence; mildly alkaline; abrupt smooth 
boundary. 

ACca—10 to 14 inches; very dark gray (10YR 3/1) light 
silty clay loam, dark gray (10YR 4/1) dry; weak 
medium and coarse subangular blocky structure 
parting to moderate very fine granular; hard, friable, 
sticky, and plastic; strong effervescence; mildly alka- 
line; clear wavy boundary. 

C1ca—14 to 23 inches; dark grayish brown (2.5Y 4/2) 
light silty clay loam, grayish brown (10YR 5/2) dry; 
few fine prominent pale yellow (2.5Y 7/4) mottles; 
weak medium and coarse subangular blocky struc- 
ture parting to weak very fine granular; hard, friable, 
Sticky, and plastic; few gypsum crystals in the lower 
part; violent effervescence; mildly alkaline; clear 
wavy boundary. 

C2—23 to 38 inches; light olive brown (2.5Y 5/4) light 
silty clay loam, light yellowish brown (2.5Y 6/4) dry; 
common fine prominent gray (5Y 5/1) mottles; weak 
coarse subangular blocky structure parting to weak 
thin platy; hard, friable, sticky, and plastic; few nests 
and crystals of gypsum; strong effervescence; mod- 
erately alkaline; gradual wavy boundary. 

C3—38 to 48 inches; light olive brown (2.5Y 5/4) silt 
loam, light yellowish brown (2.5Y 6/4) dry; many 
medium prominent gray (5Y 5/1) and many fine faint 
yellowish brown (10YR 5/4) mottles; weak medium 
and thin platy structure; hard, friable, sticky, and 
plastic; strong effervescence; moderately alkaline; 
clear wavy boundary. 

1С4--48 to 60 inches; light olive brown (2.5Y 5/4) loam, 
light yellowish brown (2.5Y 6/4) dry; many medium 
prominent gray (5Y 5/1) and many fine faint yellow- 
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ish brown (10YR 5/4) mottles; massive; hard, friable, 
slightly sticky, and slightly plastic; strong efferves- 
cence; moderately alkaline. 


The thickness of the mollic epipedon is 7 to 16 inches. 
Carbonates are present throughout the profile. 

The A horizon has hue of 10YR or 2.5Y, value of 2 (3 
or 4 dry), and chroma of 1 or 2. The ACca horizon has 
hue of 10YR or 2.5Y, value of 3 or 4 (4 through 6 dry), 
and chroma of 1 or 2. It is light silty clay loam or silt 
loam. There is no ACca horizon in some pedons. 

The C1ca horizon has hue of 10YR or 2.5Y, value of 4 
or 5 (5 through 7 dry), and chroma of 2 through 4. It is 
silty clay loam or silt loam. The C horizon has hue of 
2.5Y, value of 4 through 6 (5 through 7 dry), and chroma 
of 4. In some pedons, there is no ИС horizon between 
depths of 40 and 60 inches. The C horizon has hue of 
2.5Y, value of 4 through 6 (5 through 7 dry), and chroma 
of 4. In some pedons there is no ИС horizon between 
depths of 40 and 60 inches. 


Binford series 


The Binford series consists of deep, well drained and 
somewhat excessively drained, rapidly permeable soils 
on glacial outwash plains and stream terraces. These 
soils are shallow or moderately deep over sand and 
gravel that is mainly shale in origin. They formed in 
outwash containing a large amount of shale. Slope is 1 
to 6 percent. 

Binford soils are similar to the Arvilla soils and are 
near the Brantford, Coe, and Vang soils. Arvilla soils do 
not contain a high amount of shale particles in the C 
horizon. Brantford and Vang soils have more clay and 
less sand in the upper part of the pedon, and are deeper 
to shaly sand and gravel. Coe soils are more shallow to 
shaly sand and gravel and have no cambic horizon. 

Typical pedon from an area of Binford sandy loam, 1 
to 6 percent slopes, 2,120 feet north and 75 feet west of 
southeast corner of sec. 35, T. 151 М., В. 65 W. 


Ap—0 to 6 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak, fine and medium suban- 
gular blocky structure; soft, very friable, nonsticky, 
and slightly plastic; neutral; abrupt smooth boundary. 

A12—6 to 9 inches; very dark gray (10YR 3/1) sandy 
loam, dark gray (10YR 4/1) dry; moderate medium 
subangular blocky structure; slightly hard, very fri- 
able, nonsticky, and slightly plastic; mildly alkaline; 
clear wavy boundary. 

B21—9 to 15 inches; dark brown (10YR 3/3) sandy 
loam, dark grayish brown (10YR 4/2) dry; weak 
medium prismatic structure parting to moderate 
medium and coarse subangular blocky; slightly hard, 
very friable, nonsticky, and slightly plastic; mildly al- 
kaline; clear wavy boundary. 
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B22—15 to 20 inches; dark grayish brown (2.5Y 4/2) 
sandy loam, light brownish gray (2.5Y 6/2) dry; weak 
fine and medium subangular blocky structure; soft, 
very friable, nonsticky, and slightly plastic; mildly al- 
kaline; clear wavy boundary. 

llC1ca—20 to 24 inches; grayish brown (2.5Y 5/2) shaly 
sandy loam, light brownish gray (2.5Y 6/2) dry; 
single grain; loose, nonsticky, and nonplastic; about 
20 percent shale fragments; strong effervescence; 
mildly alkaline; clear wavy boundary. 

llC2—24 to 37 inches; dark grayish brown (2.5Y 4/2) 
shaly coarse loamy sand, light brownish gray (2.5Y 
6/2) dry; single grain; loose, nonsticky, and nonplas- 
tic; about 15 percent shale fragments; strong ef- 
fervescence; mildly alkaline; clear wavy boundary. 

llC3—37 to 60 inches; dark grayish brown (2.5Y 4/2) 
shaly coarse loamy sand, light brownish gray (2.5Y 
6/2) dry; single grain; loose, nonsticky, and nonplas- 
tic; about 10 percent shale fragments; strong ef- 
fervescence; mildly alkaline. 


The thickness of the solum and depth to underlying 
sand and gravel is 14 to 25 inches. The Ap horizon is 5 
to 9 inches thick. 

The B2 horizon has hue of 10YR or 2.5Y, value of 2 
through 4 (4 through 6 dry), and chroma of 1 through 3. 
In some profiles it has organic coatings on faces of 
peds. 

The llC horizon is shaly sand, shaly sandy loam or 
gravel or shaly loamy coarse sand. Some profiles con- 
tain thin lenses of granitic sand and gravel in the IIC 
horizon. In the upper part of the horizon, lime coats the 
undersides of pebbles, but in some pedons lime is in 
soft, segregated masses. 


Borup series 


The Borup series consists of deep, poorly drained 
soils on glacial lake plains. Permeability on these soils is 
moderately rapid. These soils formed in medium tex- 
tured, calcareous lacustrine sediment. Slope is 0 to 3 
percent. 

Borup soils are similar to the Colvin and Glyndon soils, 
and are near the Glyndon soils. Colvin soils contain 
more clay. Glyndon soils are somewhat poorly drained 
and are on slightly higher positions. 

Typical pedon from an area of Borup silt loam, 560 
feet west and 2,225 feet south of the northeast corner of 
sec. 31, T. 155 N., R. 69 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; moderate very fine granular struc- 
ture; hard, very friable, slightly sticky, and slightly 
plastic; strong effervescence; mildly alkaline; abrupt 
smooth boundary. 

A12ca—7 to 12 inches; very dark gray (10YR 3/1) silt 
loam, gray (10YR 5/1) dry; weak coarse subangular 
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blocky structure parting to moderate very fine granu- 
lar; hard, friable, slightly sticky, and slightly plastic; 
strong effervescence; disseminated lime throughout; 
mildly alkaline; gradual broken boundary. 

Clca—12 to 18 inches; dark gray (5Y 4/1) silt loam, light 
gray and gray (5Y 6/1) and 5/1) dry; weak coarse 
subangular blocky structure parting to moderate very 
fine subangular blocky and granular; hard, friable, 
slightly sticky, and plastic; very dark gray (10YR 3/1) 
streaks and tongues; violent effervescence; dissemi- 
nated lime throughout; mildly alkaline; gradual 
broken boundary. 

C2ca—18 to 30 inches; gray (5Y 5/1) silt loam, light gray 
(SY 7/1) dry; many fine faint olive gray (5Y 5/2) 
mottles; weak coarse subangular blocky structure 
parting to moderate very fine granular and subangu- 
lar blocky; hard, friable, slightly sticky, and plastic; 
few very dark gray (10YR 3/1) streaks; violent ef- 
fervescence; disseminated lime throughout; mildly 
alkaline; gradual wavy boundary. 

C3g—30 to 34 inches; grayish brown (2.5Y 5/2) silt 
loam, light gray (2.5Y 7/2) dry; many large faint gray 
(SY 5/1) and many large distinct light yellowish 
brown (10YR 6/4) mottles; weak coarse subangular 
blocky structure parting to moderate very fine granu- 
lar and subangular blocky; hard, friable, slightly 
sticky, and plastic; strong effervescence; mildly alka- 
line; gradual wavy boundary. 

C4g—34 to 60 inches; olive brown (2.5Y 4/4) and gray 
(5Y 5/1) very fine sandy loam, yellowish brown 
(10YR 5/4) and light gray (5Y 6/1) dry; few fine 
prominent dark reddish brown (5Y 2/2) mottles; 
single grain; hard, very friable, nonsticky, and slightly 
plastic; slight effervescence; mildly alkaline. 


The thickness of the solum and the mollic epipedon is 
7 to 18 inches. Depth to the calcic horizon is less than 
16 inches. Some pedons are saline. 

The A horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 1; or it is М 2/0 ог М 3/0 (М 4/0 or 
N 5/0 dry). 

The Cca horizon has hue of 2.5Y or 5Y, value of 4 or 
5 (5 through 7 dry), and chroma of or 2. It is silt loam 
or very fine sandy loam. Typically, the C horizon is silty 
loam or very fine sandy loam but ranges to very fine 
sand. Some pedons have stratified sand, fine gravel, or 
loam below a depth of 40 inches. 


Bottineau series 


The Bottineau series consists of deep, well drained 
soils on glacial till plains and moraines. Permeability on 
these soils is moderately slow. These soils formed in 
loamy glacial till. Slope is 3 to 15 percent. 

Bottineau soils are similar to the Barnes soils and are 
near the Edgeley variant, Parnell, and Tonka soils. 
Barnes and Edgeley variant soils have no argillic horizon. 
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In addition, Edgeley variant soils contain large amounts 
of shale fragments and are steeper. Parnell and Tonka 
soils are in potholes and are more poorly drained. 
Typical pedon from an area of Bottineau loam, 9 to 15 
percent slopes, 2,040 feet west and 150 feet north of 
the southeast corner of sec. 34, T. 153 N.，R. 64 W. 


A11—0 to 6 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate fine granular struc- 
ture; slightly hard, very friable, slightly sticky, and 
slightly plastic; 2 to 5 percent pebbles; slightly acid; 
clear smooth boundary. 

A12—6 to 9 inches; black (10YR 2/1) light clay loam, 
dark gray (10YR 4/1) dry; moderate medium and 
fine subangular blocky structure; very hard, friable, 
slightly sticky, and plastic; common uncoated sand 
grains on faces of peds; 2 to 5 percent pebbles; 
slightly acid; clear wavy boundary. 

B2t—9 to 16 inches; very dark grayish brown (2.5Y 3/2) 
clay loam, grayish brown (2.5Y 5/2) dry; weak 
coarse prismatic structure parting to moderate 
medium subangular blocky and strong fine angular 
blocky; very hard, firm, sticky, and plastic; common 
moderately thick very dark grayish brown (10YR 
3/2) clay films on faces of peds; common uncoated 
sand grains on faces of peds; 2 to 5 percent peb- 
bles; neutral; clear wavy boundary. 

B3—16 to 19 inches; dark grayish brown (2.5Y 4/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; weak 
coarse prismatic structure parting to moderate 
medium angular blocky; hard, friable, sticky, and 
plastic; 2 to 5 percent pebbles; slight effervescence; 
mildly alkaline; gradual wavy boundary. 

Cica—19 to 33 inches; light olive brown (2.5Y 5/4) 
loam, light gray (2.5Y 7/2) dry; weak coarse and 
medium subangular blocky structure; hard, friable, 
sticky, and plastic; common fine masses of lime; 2 
to 5 percent pebbles; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

C2ca—33 to 54 inches; light olive brown (2.5Y 5/4) 
loam, pale yellow (2.5Y 7/4) dry; massive; hard, 
friable, sticky, and plastic; 2 to 5 percent pebbles; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

C3—54 to 60 inches; olive brown (2.5Y 4/4) loam, light 
yellowish brown (2.5Y 6/4) dry; few fine distinct 
brown (7.5YR 4/4) mottles; massive; hard, friable, 
sticky, and plastic; 2 to 5 percent pebbles and shale 
fragments; strong effervescence; moderately alka- 
line. 


The thickness of the solum is 16 to 30 inches. The 
mollic epipedon is 7 to 16 inches thick. The pedon con- 
tains 2 to 10 percent pebbles by volume. 

The A horizon has hue of 10YR value of 2 or 3 (3 or 4 
dry), and chroma of 1. 


BENSON COUNTY AREA，NORTH DAKOTA 


The B2t horizon has hue of 10YR or 2.5Y, value of 3 
or 4 (5 or 6 dry), and chroma of 2 or 3. It is loam or clay 
loam. There is no B3 horizon in some pedons. 

The C horizon has hue of 2.5Y, value of 4 or 5 (6 or 7 
dry), and chroma of 2 or 4. It is loam or clay loam. 


Brantford series 


The Brantford series consists of deep, well drained 
soils on glacial outwash plains and stream terraces. 
These soils are moderately permeable in the upper part 
and very rapidly permeable in the underlying material. 
They are shallow over sand and gravel that is mainly 
shale in origin. These soils formed in outwash containing 
a large amount of shale. Slope is 1 to 9 percent. 

Brantford soils are similar to the Renshaw soils and 
are near the Binford, Coe, and Vang soils. Renshaw soils 
do not contain a high amount of shale particles in the ІС 
horizon. Binford soils have less clay and more sand in 
the upper part of the pedon and are more shallow to 
shaly sand and gravel. Coe soils have no cambic horizon 
and are more shallow to shaly sand and gravel. Vang 
soils are deeper to shaly sand and gravel. 

Typical pedon from an area of Brantford loam, 1 to 3 
percent slopes, 1,030 feet east and 75 feet north of the 
southwest corner of sec. 7, T. 151 М., В. 65 W. 


Ap 一 0 to 6 inches; black (10YR 2/1) loam, very dark 
grayish brown (10YR 3/2) dry; weak medium suban- 
gular blocky structure parting to moderate medium 
and fine granular; slightly hard, friable, slightly sticky, 
and slightly plastic; slightly acid, abrupt smooth 
boundary. 

A12—8 to 8 inches; black (10YR 2/1) loam, very dark 
grayish brown (10YR 3/2) dry; weak medium pris- 
matic structure parting to moderate medium suban- 
gular blocky; hard, friable, slightly sticky, and slightly 
plastic; slightly acid; abrupt smooth boundary. 

B2—8 to 13 inches; dark brown (2.5Y 4/2) loam, brown 
(2.5Y 5/4) dry, weak medium prismatic structure 
parting to moderate medium subangular blocky; 
hard, friable, slightly sticky, and slightly plastic; neu- 
tral; abrupt smooth boundary. 

C1—13 to 16 inches; dark grayish brown (2.5Y 4/2) 
loam, light brownish gray (2.5Y 6/2) dry; weak 
medium and fine subangular blocky structure parting 
to weak fine granular; soft, very friable, slightly 
sticky, and slightly plastic; lime crusts on gravel; 
about 10 percent gravel; mildly alkaline, clear wavy 
boundary. 

llC2—16 to 19 inches; dark grayish brown (2.5Y 4/2) 
shaly loamy coarse sand, light brownish gray (2.5Y 
6/2) dry; single grain; loose, nonsticky, and nonplas- 
tic; about 40 percent gravel; siight effervescence, 
moderately alkaline; clear wavy boundary. 

llC3—19 to 34 inches; dark grayish brown (2.5Y 4/2) 
very shaly coarse sand, light brownish gray (2.5Y 
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6/2) dry; single grain; loose, nonsticky, and nonplas- 
tic; about 40 percent gravel; strong effervescence, 
moderately alkaline; clear wavy boundary. 

llC4—34 to 60 inches; dark grayish brown (2.5Y 4/2) 
very gravelly coarse sand, light brownish gray (2.5Y 
6/2) dry; single grain; loose, nonsticky, and nonplas- 
tic; about 35 percent gravel; strong effervescence; 
moderately alkaline. 


The thickness of the solum and depth to underlying 
sand and gravel is 10 to 20 inches but is typically 15 to 
20 inches. The Å horizon is 4 to 12 inches thick. 

The B2 horizon has hue of 2.5Y, value of 3 or 4 (4 or 
5 dry), and chroma of 1 through 4. It is 4 to 12 inches 
thick. 

The НС horizon contains at least 35 percent shale 
fragments by volume. In the upper part of the horizon, 
lime coats the undersides of pebbles. 


Buse series 


The Buse series consists of deep, well drained soils 
on convex slopes of glacial moraines and till plains. 
Permeability is moderately slow. These soils formed in 
loamy, calcareous glacial till. Slope is 3 to 25 percent. 

Buse soils are similar to the Esmond and Hamerly 
soils and are near the Barnes and Svea soils. Esmond 
soils have less clay in the control section. Hamerly soils 
are somewhat poorly drained. Barnes soils have a B2 
horizon. Svea soils have a mollic epipedon more than 16 
inches thick. 

Typical pedon of Buse loam from an area of Barnes- 
Buse loams, 6 to 9 percent slopes, 950 feet south and 
2,540 feet west of the northeast corner of sec. 12, T. 
151 N., R. 67 W. 


Ap 一 0 to 8 inches; very dark gray (10YR 3/1) loam, gray 
(10YR 5/1) dry; weak very fine and fine granular 
structure; slightly hard, friable, slightly sticky, and 
slightly plastic; about 5 percent pebbles and coarse 
fragments; strong effervescence; mildly alkaline; 
abrupt smooth boundary. 

C1ca—8 to 15 inches; grayish brown (2.5Y 5/2) heavy 
loam, light gray (2.5Y 7/2) dry; weak coarse prismat- 
ic structure parting to weak fine subangular blocky; 
hard, friable, sticky, and plastic; few fine segrega- 
tions of lime; about 5 percent pebbles and coarse 
fragments; violent effervescence; mildly alkaline; 
gradual wavy boundary. 

C2—15 to 34 inches; light olive brown (2.5Y 5/4) heavy 
loam, light brownish gray (2.5Y 6/2) dry; weak 
coarse prismatic structure parting to weak fine su- 
bangular blocky; hard, friable, slightly sticky, and 
plastic; about 5 percent pebbles and coarse frag- 
ments; strong effervescence; mildly alkaline; gradual 
wavy boundary. 
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C3—34 to 60 inches; light olive brown (2.5Y 5/4) heavy 
loam, light yellowish brown (2.5Y 6/4) dry; few fine 
distinct strong brown (7.5YR 5/6) mottles; weak fine 
subangular blocky structure; hard, friable, slightly 
sticky, and plastic; about 5 percent pebbles and 
coarse fragments; strong effervescence; mildly alka- 
line. 


The mollic epipedon is 7 to 10 inches. The depth to 
carbonates is 0 to 10 inches. The profile contains 2 to 
10 percent coarse fragments by volume. The 10 - to 40- 
inch control section averages from 20 to 25 percent clay. 

The A horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 1. Reaction is neutral or mildly 
alkaline. 

The Cica horizon has hue of 10YR or 2.5Y, value of 4 
or 5 (5 through 7 dry), and chroma of 2 through 4. Lime 
segregations are few or common. 

The C horizon has hue of 10YR or 2.5Y, value of 5 or 
6 (6 or 7 dry), and chroma of 2 through 4. Typically, the 
C horizon is heavy loam, but the range includes clay 
loam. It is mildly alkaline to moderately alkaline. 


Cathay series 


The Cathay series consists of deep, moderately well 
drained, slowly permeable, sodic soils on glacial till 
plains, basins, coulees and drainageways. These soils 
formed in loamy glacial till. Slope is 1 to 6 percent. 

These soils do not have the degree of interfingering of 
the Albic horizon into the natric horizon that is character- 
istic of the Glossic Udic Natriborolls. This difference 
does not alter the usefulness and behavior of the soils. 

Cathay soils are similar to the Cresbard and Larson 
Soils and are near the Emrick, Fram, and Larson soils. 
Cresbard soils have more clay in the B2t horizon. Larson 
Soils have a thinner A horizon and do not have interfin- 
gering of A2 horizon material into the B2t horizon. 
Emrick and Fram soils have no natric B2t horizon. Fram 
Soils contain a calcic horizon. 

Typical pedon of Cathay loam from an area of Fram- 
Cathay loams, 1 to 3 percent slopes, 1,380 feet north 
and 1,340 feet east of the southwest corner of sec. 5, T. 
152 N., R. 70 W. 


A1—0 to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak coarse subangular blocky 
structure parting to weak fine subangular blocky; 
soft, friable, slightly sticky, and slightly plastic; mildly 
alkaline; abrupt smooth boundary. 

A2—8 to 9 inches; dark grayish brown (10YR 4/2) loam, 
grayish brown (10YR 5/2) dry; moderate coarse and 
medium platy structure; slightly hard, friable, slightly 
sticky, and slightly plastic; moderately alkaline; clear 
wavy boundary. 

B21t—9 to 13 inches; very dark grayish brown (10YR 
3/2) clay loam, dark grayish brown (10YR 4/2) dry; 
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weak coarse columnar structure parting to moderate 
medium prismatic and strong fine angular blocky; 
hard, firm, sticky, and plastic; many thin organic 
stains and clay films on faces of peds; moderately 
alkaline; clear wavy boundary. 

B22t—13 to 17 inches; olive brown (2.5Y 4/4) clay loam, 
light olive brown (2.5Y 5/4) dry; strong medium an- 
gular blocky structure; hard, firm, sticky, and plastic; 
few thin clay films on faces of peds and lime pores; 
strongly alkaline; clear wavy boundary. 

C1ca—17 to 25 inches; light olive brown (2.5Y 5/4) clay 
loam, pale yellow (2.5Y 7/4) dry; massive; hard, firm, 
sticky, and plastic; violent effervescence; strongly 
alkaline; diffuse wavy boundary. 

C2cacs—25 to 48 inches; olive brown and grayish brown 
(2.5Y 4/4 and 5/2) clay loam, light yellowish brown 
and light gray (2.5Y 6/4 and 7/2) dry; massive; hard, 
firm, sticky, and plastic; violent effervescence; 
common fine nests of gypsum crystals; strongly al- 
kaline; diffuse wavy boundary. 

C3cacs—48 to 60 inches; olive brown (2.5Y 4/4) clay 
loam, light yellowish brown (2.5Y 6/4) dry; massive; 
hard, firm, sticky, and plastic; strong effervescence; 
common fine nests of gypsum crystals; strongly al- 
kaline. 


The thickness of the solum is 16 to 36 inches. Some 
pedons have no A2 horizon but have an A & B horizon. 
The A & B horizon is 1/2 inch to 4 inches thick and 
typically loam or silt loam. 

The B2t horizon has hue of 10YR or 2.5Y, value of 3 
or 4 (3 through 5) dry), and chroma of 1 through 4. It is 8 
to 20 inches in thickness and is typically clay loam, but 
ranges to loam. 

The C horizon has hue of 2.5Y, value of 3 through 6 (5 
through 7 dry), and chroma of 2 through 4. It is loam or 
clay loam. Some pedons have stratified sand in the C 
horizon. 


Cavour series 


The Cavour series consists of deep, moderately well 
drained, very slowly permeable sodic soils on till plains 
and foot slopes. These soils formed in loamy glacial till. 
Slope is 1 to 6 percent. 

Cavour soils are similar to the Cresbard, Larson, and 
Miranda soils and are near the Barnes, Hamerly, and 
Svea soils. Cresbard soils have interfingering of A2 hori- 
zon material into the B2t horizon. Larson soils have less 
clay in the B2t horizon. Miranda soils have a thinner 
solum and accumulations of salts nearer the surface. 
Barnes, Hamerly, and Svea soils do not have a natric 
horizon. 

Typical pedon of Cavour silt loam, from an area of 
Cavour-Miranda complex, 1 to 6 percent slopes, 72 feet 
west and 2,370 feet north of the southeast corner of 
sec. 30, T. 151 М., В. 67 W. 
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A1—0 to 7 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky struc- 
ture parting to weak fine granular; slightly hard, very 
friable, slightly sticky, and slightly plastic; neutral; 
gradual smooth boundary. 

A2—7 to 10 inches; very dark gray (10YR 3/1) silt loam, 
light gray and gray (10YR 6/1) dry; weak thin platy 
structure parting to weak fine granular; soft, very 
friable, slightly sticky, and slightly plastic; mildly alka- 
line; abrupt wavy boundary. 

B21t—10 to 14 inches; black (10YR 2/1) clay, very dark 
gray (10YR 3/1) dry; moderate medium columnar 
Structure parting to moderate medium angular 
blocky; very hard, very firm, very sticky, and very 
plastic; many moderately thick clay films on faces of 
peds and in pores; dark gray (10YR 4/1) column 
tops, light gray (10YR 7/1) dry; moderately alkaline; 
gradual wavy boundary. 

B22t—14 to 23 inches; black (10YR 2/1) clay, dark gray 
(10YR 4/1) dry; moderate medium prismatic struc- 
ture parting to moderate medium angular blocky; 
very hard, very firm, very sticky, and very plastic; 
continuous moderately thick clay films on faces of 
peds and in pores; moderately alkaline; gradual 
wavy boundary. 

Cisa—23 to 34 inches; dark grayish brown (2.5Y 4/2) 
clay loam, light brownish gray (2.5Y 6/2) dry; weak 
medium subangular blocky structure parting to weak 
fine subangular blocky; slightly hard, friable, sticky, 
and plastic; violent effervescence; strongly alkaline; 
gradual wavy boundary. 

C2—34 to 45 inches; olive brown (2.5Y 4/4) clay loam, 
light brownish gray (2.5Y 6/2) dry; many fine distinct 
pale olive (5Y 6/3), few medium distinct dark brown 
(7.5YR 4/4), and few fine distinct yellowish brown 
(10YR 5/6) mottles; weak medium and fine suban- 
gular blocky structure; slightly hard, friable, sticky, 
and plastic; strong effervescence; strongly alkaline; 
abrupt wavy boundary. 

C3—45 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam, light gray (2.5Y 7/2) dry; common fine faint 
light yellowish brown (2.5Y 6/4) mottles; moderate 
medium subangular blocky structure; hard, firm, very 
sticky, and very plastic; strong effervescence; 
strongly alkaline. 


The thickness of the solum and the depth to carbon- 
ates is 18 to 24 inches. 

The A1 horizon has hue of 10YR, value of 2 (3 or 4 
dry), and chroma of 1. It is silt loam, loam, or clay loam 
and is 4 to 8 inches thick. The A2 horizon has hue of 
10YR, value of 3 or 4 (5 or 6 dry), and chroma of 1. It is 
silt loam or loam and is 1 to 3 inches thick. In cultivated 
fields, the A1 horizon, the A2 horizon, and the upper part 
of the B2t horizon are mixed. 

The B2t horizon has hue of 10YR, value of 2 through 
4 (8 through 5 dry), and chroma of 1. It is silty clay, clay, 
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or clay loam and is from 35 to 45 percent clay. The 
horizon is 9 to 24 inches thick. Reaction is mildly alkaline 
or moderately alkaline. A B3 horizon containing salts is 
in some pedons. 

The C horizon has hue of 2.5Y, value of 4 or 5 (6 or 7 
dry), and chroma of 2 or 4. It is clay loam or silty clay 
loam and is moderately alkaline or strongly alkaline. 


Claire series 


The Claire series consists of deep, excessively 
drained, soils on old lake beaches and sand bars. They 
are rapidly permeable in the upper part of the profile. 
Permeability in the lower part is moderately slow. These 
soils formed in water-sorted material. Slope is 1 to 9 
percent. 

These soils have an irregular distribution of organic 
matter and are located on lake beaches. In these re- 
spects they differ from the defined Claire series. These 
differences do not alter the usefulness and behavior of 
the soils. 

Claire soils are near the Sioux soils. Sioux soils have a 
thicker A horizon and contain more gravel throughout the 
profile. 

Typical pedon from an area of Claire loamy coarse 
sand, loamy substratum, 1 to 9 percent slopes, 155 feet 
west and 95 feet north of the southeast corner of sec. 1, 
T. 153 N., В. 66 W. 


A1—0 to 5 inches; very dark grayish brown (10YR 3/2) 
loamy coarse sand, dark grayish brown (10YR 4/2) 
dry; single grain, loose, nonsticky, and nonplastic; 
mildly alkaline; abrupt smooth boundary. 

C1—5 to 8 inches; dark grayish brown (2.5Y 4/2) coarse 
sand, light brownish gray (2.5Y 6/2) dry; single 
grain, loose, nonsticky, and nonplastic; about 6 per- 
cent gravel; mildly alkaline; clear wavy boundary. 

C2—8 to 25 inches; grayish brown (2.5Y 5/2) coarse 
sand, light gray (2.5Y 7/2) dry; single grain; loose, 
nonsticky, and nonplastic; about 6 percent gravel; 
mildly alkaline; clear wavy boundary. 

A1b1—25 to 28 inches; very dark grayish brown (2.5Y 
3/2) loamy coarse sand, dark grayish brown (2.5Y 
4/2) dry; single grain; loose, nonsticky, and nonplas- 
tic; about 14 percent gravel; mildly alkaline; abrupt 
smooth boundary. 

C3—28 to 39 inches; dark grayish brown (2.5Y 4/2) and 
very dark grayish brown (2.5Y 3/2) coarse sand, 
grayish brown (2.5Y 5/2) and dark grayish brown 
(2.5Y 4/2) dry; single grain; loose, nonsticky, and 
nonplastic; about 14 percent gravel; mildly alkaline; 
clear wavy boundary. 

A1b2—39 to 42 inches; black (10YR 2/1) loamy coarse 
sand; dark gray (10YR 4/1) dry; single grain; loose, 
nonsticky, and nonplastic; about 5 percent gravel; 
mildly alkaline; clear wavy boundary. 
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IIA1b3—42 to 47 inches: black (10YR 2/1) sandy clay 
loam, dark gray (10YR 4/1) dry; massive; slighily 
hard, firm, sticky, and plastic; mildly alkaline, clear 
wavy boundary. 

llC4—47 to 60 inches; very dark grayish brown (2.5Y 
3/2) sandy clay ioam, grayish brown (2.5Y 5/2) dry; 
massive; slightly hard, firm, sticky, and plastic; slight 
effervescence; mildly alkaline. 


Depth to sandy clay loam, clay loam, or loam is 40 to 
60 inches. The 10- to 40-inch control section is typically 
coarse sand having less than 50 percent medium and 
fine sand. 

The A horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 1 or 2. 

The C horizon has hue of 2.5Y or 5Y, value of 3 
through 5 (4 through 7 dry), and chroma of 2 or 3. Some 
pedons have no burìed A horizon within a depth of 40 
inches. 


Coe series 


The Coe series consists of deep, excessively drained 
soils on outwash plains and stream valleys or coulee 
side slopes. Permeability in the upper part of these soils 
is moderate or moderately rapid and is very rapid in the 
underlying material. These soils are shallow over sand 
and gravel. They formed in outwash containing a large 
amount of shale. Slope is 1 to 25 percent. 

Coe soils are similar to the Binford, Brantford, and 
Sioux soils and are near the Brantford and Vang soils. 
Binford, Brantford, and Vang soìls have a B horizon. 
Sioux soils have no shaly C horizon. 

Typical pedon from an area of Coe shaly loam, 9 to 25 
percent slopes, 1,470 feet south and 105 feet east of 
the northwest corner of sec. 23., T. 152 N., R. 66 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) shaly loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
slightly hard, very friable, stightly sticky, and slightly 
plastic; slight effervescence; mildly alkaline; clear 
smooth boundary. 

C1—7 to 18 inches; dark gray (5Y 4/1) and dark grayish 
brown (2.5Y 4/2) shaly coarse sand, gray (5Y 5/1) 
and light brownish gray (2.5Y 6/2) dry; single grain; 
loose, nonsticky, and nonplastic; few segregations 
of lime and lime coats on bottom of pebbles; slight 
and strong effervescence; mildly alkaline; gradual 
smooth boundary. 

C2—18 to 60 inches; dark gray (SY 4/1) and dark gray- 
ish brown (2.5Y 4/2) shaly coarse sand and gravel, 
gray (5Y 5/1) and light brownish gray (2.5Y 6/2) dry; 
single grain; loose, nonsticky, and nonplastic; slight 
effervescence; moderately alkaline. 


SOIL SURVEY 


The thickness of the solum and the depth to sand and 
gravel is 6 to 10 inches. Carbonates are common 
throughout the profile. 

The A horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 1. Reaction is neutral or mildly 
alkaline. 

The C horizon has hue of 2.5Y and 5Y, value of 4 or 5 
(5 through 7 dry), and chroma of 1 through 3. 


Colvin series 


The Colvin series consists of deep, poorly drained and 
very poorly drained soils in shallow depressions on gla- 
cial lake plains and in old stream channels. Permeability 
of these soils is moderately slow. These soils formed in 
silty calcareous alluvium and lacustrine sediment. Slope 
is O to 1 percent. 

Colvin soils are similar to the Bearden, Borup, and 
Vallers soils and are near the Aberdeen and Overly soils. 
Bearden soils are somewhat poorly drained. Borup soils 
contain less clay. Vallers soils contain more sand and 
formed in glacial till. Aberdeen soils are sodic. Overly 
soils have a B horizon and have no calcic horizon within 
a depth of 16 inches. 

Typical pedon from an area of Colvin silt loam, 700 
feet east and 155 feet south of the northwest corner of 
sec. 31, T. 152 М., В. 71 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; hard, 
friable, slightly sticky, and slightly plastic; strong ef- 
fervescence; mildly alkaline; abrupt smooth bound- 
ary. 

A12—7 to 12 inches; very dark gray (N 3/0) silt loam, 
dark gray (N 4/0) dry; weak medium and coarse 
subangular blocky structure parting to moderate very 
fine granular; hard, friable, slightly sticky, and slightly 
plastic; violent effervescence; mildly alkaline; clear 
wavy boundary. 

C1ca—12 to 18 inches; dark gray (N 4/0) silty clay loam, 
gray (N 6/0) dry; weak medium and coarse suban- 
gular blocky structure parting to moderate very fine 
granular; hard, friable, sticky, and plastic; violent ef- 
fervescence; mildly alkaline; clear wavy boundary. 

C2ca—18 to 30 inches; dark gray (5Y 4/1) silty clay 
loam, gray (5Y 6/1) dry; few fine distinct olive (5Y 
5/3) mottles; weak medium and coarse subangular 
blocky structure parting to moderate very fine granu- 
lar; hard, friable, sticky, and plastic; violent efferves- 
cence; mildly alkaline; clear wavy boundary. 

C3g—30 to 44 inches; dark gray (SY 4/1) silty clay loam, 
gray (БҮ 6/1) dry; few fine distinct olive (5Y 5/3) 
mottles; weak coarse subangular blocky structure 
parting to weak very fine granular; hard, friable, 
sticky, and plastic; strong effervescence; mildly alka- 
line; clear wavy boundary. 
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C4g—44 to 60 inches; olive gray and olive (5Y 5/2 and 
5/3) loam, light gray and pale yellow (5Y 7/2 and 
7/3) dry; many large distinct yellowish brown (10YR 
5/4) mottles; massive; hard, friable, slightly sticky, 
and slightly plastic; strong effervescence; mildly al- 
kaline. 


The thickness of the solum and mollic epipedon is 7 to 
16 inches. Some pedons are saline. Reaction of the 
pedon is mildly alkaline or moderately alkaline. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1, or is N 2/0 or N 3/0 (N 3/0 or 
N 4/0 dry). It is silt Joam or silty clay loam. 

The Cca horizon has hue of 2.5Y or 5Y, value of 4 
through 6 (5 through 8 dry), and chroma of 1 or 2; or it is 
N 4/0 through N 6/0 (N 5/0 through N 8/0 dry). It is silt 
loam or silty clay loam. Mottles are at a depth of about 
20 inches, range from few to many, and are faint or 
distinct. The Cg horizon has hue of 5Y, value of 4 
through 6 (5 through 7 dry), and chroma of 1 through 3. 
It is silt loam or silty clay loam, but some pedons, below 
a depth of 40 inches, have stratified sand, loam, or clay 
Joam. 


Cresbard series 


The Cresbard series consists of deep, moderately well 
drained, slowly permeable sodic soils on till plains and 
foot slopes. These soils formed in loamy, calcareous 
glacial till or loamy local alluvium over glacial till. Slope is 
1 to 6 percent. 

These soils do not have the degree of interfingering of 
the albic horizon into the natric horizon that is character- 
istic of the Glossic Udic Natriborolis. This differences 
does not alter the usefulness and behavior of the soils. 

Cresbard soils are similar to the Aberdeen, Cathay, 
and Cavour soils and are near the Cavour, Hamerly, and 
Svea soils. Aberdeen soils formed in lacustrine sediment. 
Cathay soils contaìn less clay in the B2t horizon. Cavour 
soils do not have interfingering of A2 horizon material 
into the B2 horizon. Hamerly and Svea soils do not have 
a natric horizon. 

Typical pedon of Cresbard loam, from an area of 
Svea-Cresbard loams, 3 to 6 percent slopes, 1,330 feet 
south and 165 feet east of the northwest corner of sec. 
5. T. 155 М., Н. 70 W. 


A1—0 to 6 inches; very dark gray (10YR 3/1) loam, dark 
gray (10YR 4/1) dry; moderate medium subangular 
blocky and granular structure; slightly hard, friable, 
slightly sticky, and slightly plastic; neutral; abrupt 
smooth boundary. 

A2—6 to 8 inches; dark grayish brown (10 YR 4/2) loam, 
grayish brown (10YR 5/2) dry; moderate coarse and 
medium subangular blocky structure parting to mod- 
erate medium platy; slightly hard, friable, nonsticky, 
and slightly plastic; neutral; abrupt wavy boundary. 
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B21t—8 to 12 inches; dark grayish brown (10YR 4/2) 
silty clay, grayish brown (10YR 5/2) dry; moderate 
medium prismatic structure parting to strong fine an- 
gular blocky; very hard, very firm, very sticky, and 
very plastic; light brownish gray (10YR 6/2) dry very 
fine sand grains coating the upper 1-1/2 inches of 
the prisms; moderately alkaline; gradual smooth 
boundary. 

B22t—12 to 16 inches; very dark grayish brown (2.5Y 
3/2) silty clay, grayish brown (2.5Y 5/2) dry; moder- 
ate medium prismatic structure parting to strong 
medium and fine angular blocky; very hard, very 
firm, very sticky, and very plastic; many moderately 
thick clay films on faces of peds and-in pores; mod- 
erately alkaline; gradual wavy boundary. 

C1ca—16 to 24 inches; olive brown (2.5Y 4/4) clay 
loam, light olive brown (2.5Y 5/4) dry; moderate 
medium subangular blocky structure parting to mod- 
erate fine subangular blocky; slightly hard, friable, 
sticky, and plastic; common medium and fine soft 
masses of segregated lime; violent effervescence; 
strongly alkaline; gradual wavy boundary. 

C2—24 to 32 inches; dark grayish brown (2.5Y 4/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; common 
fine distinct dark gray (N 4/0) mottles; moderate 
medium subangular blocky structure parting to mod- 
erate fine subangular blocky; hard, friable, sticky, 
and plastic; strong effervescence; moderately alka- 
line; gradual wavy boundary. 

C3—32 to 60 inches; dark grayish brown (2.5Y 4/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; few fine 
distinct dark gray (N 4/0) mottles; strong medium 
subangular blocky structure; hard, friable, sticky, and 
plastic; slight effervescence; moderately alkaline. 


The thickness of the solum and the depth to carbon- 
ates is 16 to 36 inches. 

The A1 horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. Typically, it is loam, but clay 
loam is in the range. The A1 horizon is 5 to 10 inches 
thick. The A2 horizon has hue of 10YR, value of 3 or 4 
(5 or 6 dry), and chroma of 1 or 2. It is loam or silt loam 
and is 1/2 inch to 3 inches thick. In cultivated areas the 
A1 and A2 horizons are mixed. 

The B2t horizon has hue of 10YR or 2.5Y, value of 3 
or 4 (4 or 5 dry), and chroma of 1 or 2. It is silty clay or 
clay and is 8 to 12 inches thick. Some pedons have a 
B3 horizon. 

The C horizon has hue of 2.5Y, value of 4 or 5 (5 
through 7 dry), and chroma of 2 or 4. Typically, it is clay 
loam, but the range includes loam. In some pedons, 
crystals of calcium sulfate and other salts are in the 
upper part of the C horizon. 
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Darnen Series 


The Darnen series consists of deep, moderately well 
drained, moderately permeable soils on colluvial-alluvial 
sediment in stream valleys. These soils formed in loamy 
colluvium and alluvium. Slope is 3 to 6 percent. 

Darnen soils are similar to the Aastad and Svea soils 
and are near the Esmond, Heimdal, Lamoure, and Ryan 
soils. Aastad soils have a higher clay content in the B 
horizon and a thinner mollic epipedon. Svea soils have a 
thinner A horizon and a calcic horizon at a depth of 
about 22 inches. Esmond and Heimdal soils have a 
lower clay content and formed in glacial till. Ryan soils 
have a natric horizon and are poorly drained. Lamoure 
soils contain more silt, are poorly drained, and are cal- 
careous throughout. 

Typical pedon from an area of Darnen loam, 3 to 6 
percent slopes, 1,480 feet north and 350 feet east of the 
southwest corner of sec. 28, T. 152 N., R 65 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure parting to moderate fine granular; soft, fri- 
able, slightly sticky, and slightly plastic; neutral; 
abrupt smooth boundary. 

A12—7 to 18 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate medium subangular 
blocky structure parting to moderate fine subangular 
blocky; soft, friable, slightly sticky, and slightly plas- 
tic; neutral; abrupt wavy boundary. 

A13—18 to 22 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate medium subangular 
blocky structure parting to moderate fine subangular 
blocky; slightly hard, friable, slightly sticky, and 
slightly plastic; slightly acid; clear wavy boundary. 

B1—22 to 28 inches; very dark grayish brown (2.5Y 3/2) 
loam, dark grayish brown (2.5Y 4/2) dry; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable, 
slightly sticky, and slightly plastic; neutral; clear wavy 
boundary. 

B2—28 to 34 inches; dark grayish brown (2.5Y 4/2) 
loam, light brownish gray (2.5Y 6/2) dry; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable, 
slightly sticky, and slightly plastic; slightly acid; clear 
wavy boundary. 

C1ca—34 to 45 inches; grayish brown (2.5Y 5/2) loam, 
light gray (2.5Y 7/2) dry; massive; soft, friable, 
slightly sticky, and slightly plastic; violent efferves- 
cence; about 2 percent pebbles; mildly alkaline; 
gradual wavy boundary. 

C2ca—45 to 52 inches; dark grayish brown (2.5Y 4/2) 
loam, light gray (2.5Y 7/2) dry; massive; soft, friable, 
slightly sticky, and slightly plastic; violent efferves- 
cence; about 2 percent pebbles; mildly alkaline; 
gradual wavy boundary. 


SOIL SURVEY 


C3—52 to 60 inches; dark grayish brown (2.5Y 4/2) 
loam, light brownish gray (2.5Y 6/2) dry; massive; 
soft, friable, slightly sticky, and slightly plastic; strong 
effervescence with violently effervescent lime in 
medium irregularly shaped segregated soft masses; 
about 2 percent pebbles; mildly alkaline. 


The thickness of the solum is 30 to 50 inches. The 
mollic epipedon is 20 to 48 inches thick. Depth to car- 
bonates varies from 20 to 50 inches. The 10- to 40-inch 
control section averages from 18 to 30 percent clay. 

The A horizon has hue of 10YR, value of 2 in the 
upper part and 2 or 3 in the lower part, and chroma of 1 
or 2. it is 18 to 29 inches thick. Some pedons have a 
thin A3 horizon. 

The B horizon has hue of 10YR or 2.5Y, value of 3 
through 5, and chroma of 2 through 4. It is typically 
loam, but light clay loam is in the range. The horizon is 0 
to 18 inches thick, but it is usually 8 to 18 inches thick. 

The C horizon has hue of 2.5Y, value of 4 through 6, 
and chroma of 2 through 6. it is typically loam, but light 
clay loam is in the range. Some pedons are sandy loam, 
clay loam, or clay below a depth of 40 inches. Some 
pedons have a buried A horizon below a depth of 40 
inches. 


Dickey series 


The Dickey series consists of deep, well drained soils 
on sandy mantled glacial plains, moraines, or lake plains. 
Permeability of these soils is rapid in the upper part and 
moderately slow in the lower part. These soils formed in 
aeolian material deposited over loamy glacial till or silty 
lacustrine sediment. Slope is 6 to 9 percent. 

Dickey soils are similar to the Hecla, Maddock, and 
Towner soils and are near the Egeland, Embden, Hecla, 
Maddock, and Towner soils. Egeland, Embden, Hecla, 
and Maddock soils have no loamy ИС horizon. Towner 
soils have a mollic epipedon more than 16 inches thick. 

Typical pedon from an area of Dickey fine sandy loam, 
6 to 9 percent slopes, 140 feet south and 95 feet east of 
the northwest corner of sec. 15, T. 156 N., R. 71 W. 


Ap 一 0 to 8 inches; black (10YR 2/1) fine sandy loam, 
dark gray (10YR 4/1) dry; weak medium and fine 
subangular blocky structure parting to weak fine 
granular; soft, very friable, nonsticky, and nonplastic; 
neutral; abrupt smooth boundary. 

B2—8 io 14 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, grayish brown (10YR 5/2) dry; 
weak medium and fine subangular blocky structure; 
Soft, very friable, nonsticky, and nonplastic; neutral; 
clear smooth boundary. 

B3—14 to 28 inches; brown (10YR 4/3) loamy fine sand, 
pale brown (10YR 6/3) dry; weak medium subangu- 
lar blocky structure parting to single grain; soft, very 


BENSON COUNTY AREA, NORTH DAKOTA 


friable, nonsticky, and nonplastic; neutral; clear wavy 
boundary. 

IIC1ca—28 to 36 inches; light yellowish brown (2.5Y 6/4) 
heavy loam, white (2.5Y 8/2) dry; weak medium 
platy structure parting to weak very fine subangular 
blocky; hard, friable, sticky, and plastic; about 2 per- 
cent pebbles and coarse fragments; violent efferves- 
cence; mildly alkaline; gradual wavy boundary. 

1С2--36 to 60 inches; light olive brown (2.5Y 5/4) heavy 
loam, pale yellow (2.5Y 7/4) dry; common medium 
prominent gray (5Y 5/1) and few fine distinct strong 
brown (7.5YR 5/6) mottles; weak medium platy 
structure parting to weak very fine subangular 
blocky; hard, friable, sticky, and plastic; about 2 per- 
cent pebbles and coarse fragments; strong efferves- 
cence; moderately alkaline. 


The depth to the ПС horizon and to carbonates is 20 
to 40 inches. The mollic epipedon is less than 16 inches 
thick. 

The A horizon has hue of 10YR, value of 2 (3 or 4 
dry), and chroma of 1. 

The B horizon has hue of 10YR, value of 3 or 4 (4 
through 6 dry), and chroma of 2 or 3. It is loamy sand or 
loamy fine sand. 

The IIC horizion has hue of 2.5Y, value of 5 or 6 (6 
through 8 dry), and chroma of 2 or 4. Typically, it is 
heavy loam, but the range includes clay loam, silt loam, 
or silty clay loam. Mottles range from none to common in 
the lower part. The llC horizon contains less than 5 
percent coarse fragments. Some pedons have a stone 
or pebble contact layer at the upper boundary of the ІС 
horizon. 


Divide series 


The Divide series consists of deep, somewhat poorly 
drained soils on stream terraces and outwash plains. 
These soils are moderately permeable in the upper part 
and very rapidly permeable in the underlying material. 
They are moderately deep over sand and gravel. These 
soils formed in loamy alluvium over sand and gravel. 
Slope is 1 to 3 percent. 

Divide soils are similar to the Marysland soils and are 
near the Arvilla, Fordville, and Renshaw soils. Marysland 
soils are poorly drained and very poorly drained. Arvilla, 
Fordville, and Renshaw soils have a B2 horizon and are 
better drained. 

Typical pedon from an area of Divide loam, 1 to 3 
percent slopes, 265 feet west and 2,110 feet north of 
the southeast comer of sec. 23, T. 151 N., R. 66 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate medium subangular 
blocky structure parting to moderate fine granular; 
slightly hard, friable, slightly sticky, and slightly plas- 
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tic; about 2 percent pebbles; mildly alkaline; abrupt 
smooth boundary. 

A12—7 to 10 inches; very dark gray (10YR 3/1) clay 
loam, dark gray (10YR 4/1) dry; moderate medium 
prismatic structure parting to moderate fine granular; 
hard, friable, sticky, and plastic; about 2 percent 
pebbles; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

C1ca—10 to 20 inches; grayish brown (10YR 5/2) clay 
loam, light gray (10YR 7/1) dry; moderate coarse 
prismatic structure parting to moderate fine granular; 
hard, friable, sticky, and plastic; very dark gray (N 
3/0) coatings on faces of peds; about 2 percent 
pebbles; violent effervescence; moderately alkaline; 
clear wavy boundary. 

C2ca—20 to 22 inches; grayish brown (2.5Y 5/2) clay 
loam, light gray (2.5Y 7/2) dry; moderate medium 
subangular blocky structure parting to moderate fine 
granular; hard, friable, sticky, and plastic; about 2 
percent pebbles; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

llC3—22 to 30 inches; dark grayish brown (2.5Y 4/2) 
very gravelly sand, light brownish gray (2.5Y 6/2) 
dry; single grain; loose, nonsticky, and nonplastic; 
about 55 percent gravel; violent effervescence; mod- 
erately alkaline; gradual wavy boundary. 

llC4—30 to 36 inches; dark brown (10YR 4/3) gravelly 
coarse sand, brown (10YR 5/3) dry; single grain; 
loose, nonsticky, and nonplastic; about 30 percent 
gravel; slight effervescence; moderately alkaline; 
clear smooth boundary. 

IIC5—36 to 42 inches; dark grayish brown (2.5Y 4/2) 
gravelly coarse sand, light brownish gray (2.5Y 6/2) 
dry; single grain; loose, nonsticky, and nonplastic; 
about 45 percent gravel; strong effervescence; mod- 
erately alkaline; gradual wavy boundary. 

llC6&—42 to 60 inches; dark brown (10YR 4/3) gravelly 
coarse sand brown (10YR 5/3) dry; single grain; 
loose, nonsticky, and nonplastic; about 45 percent 
gravel; slight effervescence to strong effervescence; 
moderately alkaline. 


The depth to the IIC horizon is 20 to 36 inches, but is 
typically 22 to 30 inches thick. Thickness of the mollic 
epipedon is 7 to 16 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 
through 5 dry), and chroma of 1. 

The Cca horizon has hue of 10YR or 2.5Y, value of 4 
or 5 (6 or 7 dry), and chroma of 1 or 2. It is typically clay 
loam but ranges to loam. The Cca horizon has faint to 
distinct mottles in some pedons. In other pedons, crys- 
tais of calcium sulfate and other salts are in the Cca 
horizon. The ІС horizon has hue of 10YR or 2.5Y, value 
of 4 or 5 (5 or 6 dry), and chroma of 2 through 4. It is 
sand and gravel of granitic origin, but some is of shale 
origin. In some pedons, the sand and gravel is stratified. 
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Eckman Series 


The Eckman series consists of deep, well drained, 
moderately permeable soils on glacial lake plains and in 
small lake basins on glacial uplands. These soils formed 
in medium textured, calcareous lacustrine sediment. 
Slope is 3 to 15 percent. 

Eckman soils are similar to the Gardena, Zell, and 
Great Bend soils and are near the Gardena, Glyndon, 
and Zell soils. Gardena soils have a mollic epipedon 
more than 16 inches thick. Zell soils have a thinner A 
horizon and have no B2 horizon. Great Bend soils have 
a fine-silty control section. Glyndon soils have no B2 
horizon, have a calcic horizon at a depth of less than 16 
inches; and are somewhat poorly drained. 

Typical pedon of Eckman silt loam, from an area of 
Eckman-Zell silt loams, 6 to 9 percent slopes, 1,300 feet 
west and 490 feet south of the northeast corner of sec. 
5, T. 153 N., В. 66 W. 


Ap 一 0 to 6 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky struc- 
ture parting to weak fine granular; soft, friable, non- 
Sticky, and slightly plastic; mildly alkaline; clear 
smooth boundary. 

A12—8 to 11 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak medium prismatic struc- 
ture parting to moderate fine and medium subangu- 
lar blocky; soft, friable, nonsticky, and slightly plas- 
tic; mildly alkaline; clear smooth boundary. 

B21—11 to 15 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
weak medium prismatic structure parting to moder- 
ate fine and medium subangular blocky; soft, friable, 
nonsticky, and slightly plastic; mildly alkaline; clear 
wavy boundary. 

B22—15 to 22 inches; dark grayish brown (10YR 4/2) 
silt loam, grayish brown (10YR 5/2) dry; weak 
medium prismatic structure parting to moderate fine 
and medium subangular blocky; soft, friable, non- 
sticky, and slightly plastic; mildly alkaline; clear wavy 
boundary. 

B3—22 to 26 inches; dark grayish brown (2.5Y 4/2) silt 
loam, grayish brown (2.5Y 5/2) dry; weak medium 
prismatic structure parting to moderate fine and 
medium subangular blocky; soft, friable, nonsticky, 
and slightly plastic; slight effervescence; moderately 
alkaline; clear wavy boundary. 

C1ca—26 to 34 inches; light olive brown (2.5Y 5/4) silt 
loam, pale olive (5Y 6/3) dry; moderate fine suban- 
gular blocky structure; soft, friable, nonsticky, and 
slightly plastic; violent effervescence; moderately al- 
kaline; clear wavy boundary. 

С2--34 to 60 inches; light olive brown (2.5Y 5/4) silt 
loam, pale olive (5Y 6/3) dry; massive; soft, friable, 
nonsticky, and slightly plastic; strong effervescence; 
moderately alkaline. 


SOIL SURVEY 


The depth to carbonates is 15 to 36 inches and the 
thickness of the solum is 15 to 44 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 
through 5 dry), and a chroma of 1. It is 7 to 14 inches 
thick. 

The B horizon has hue of 10YR or 2.5Y. It is 8 to 30 
inches thick. 

The C horizon has hue of 2.5Y, and it is 2.5Y or 5Y 
dry. In some pedons, the IIC horizon is silt, very fine 
sand, or fine sandy loam. Some pedons have sand, clay, 
or loam glacial till below a depth of 40 inches. 


Edgeley variant 


The Edgeley variant consists of deep, well drained, 
moderately permable soils on glacial till plains, glacial 
moraines, and stream breaks. These soils formed in 
loamy glacial till which is moderately deep over unconso- 
lidated shale. Slope is 15 to 60 percent. 

The Edgeley variant is similar to the Barnes and Brant- 
ford soils, and is near the Bottineau, Aastad, and Buse 
Soils. Barnes, Bottineau, Aastad, and Buse soils do not 
have large quantities of shale in the underlying material. 
Buse soils have a thinner A horizon. Bottineau soils have 
an argillic horizon, and Aastad soils have a mollic epipe- 
don that is at least 16 inches thick. Brantford soils devel- 
oped in glacial outwash and are fine-loamy over sandy or 
sandy-skeletal. 

Typical pedon from an area of Edgeley Variant loam, 
15 to 60 percent slopes, 900 feet east and 250 feet 
north of the southwest corner of sec. 11, T. 152 N., Т. 
65 W. 


A1—0 to 11 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine and medium granular 
structure; slightly hard, friable, slightly sticky, and 
slightly plastic; neutral; about 4 percent shale frag- 
ments; clear wavy boundary. 

C1—11 to 24 inches; dark grayish brown (2.5Y 4/2) clay 
loam, grayish brown (10 YR 5/2) dry; massive; slight- 
ly hard, firm, sticky, and plastic; slightly acid; about 
10 percent shale fragments; gradual wavy boundary. 

llC2—24 to 60 inches; dark olive gray (5Y 3/2) very 
shaly loam, olive gray (5Y 5/2) dry; massive; loose, 
slightly sticky, and slightly plastic; neutral; about 55 
percent shale fragments. 


The thickness of the A horizon is 10 to 20 inches. 
Some pedons have a B2 horizon. In some areas, Pierre 
shale is the parent material, while in other areas glacial 
till overlies the shale. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and a chroma of 1. 

The C horizon has hue of 10YR through 5Y, value of 3 
through 5, (5 through 7 dry), and chroma of 1 through 3. 
it is loam or clay loam in the upper part and very shaly 
loam or very shaly clay loam in the lower part. 
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Egeland series 


The Egeland series consists of deep, well drained soils 
on sandy and loamy terraces and upland plains. Perme- 
ability of these soils is moderately rapid. These soils 
formed in sandy and loamy glacial outwash and lacus- 
trine sediment. Slope is 1 to 6 percent. 

Egeland soils are similar to the Embden soils and are 
near the Dickey, Embden, Hecla, Maddock, and Towner 
soils. Embden soils have a mollic epipedon more than 16 
inches thick. Dickey, Hecla, Maddock, and Towner soils 
contain more sand in the solum. 

Typical pedon of Egeland fine sandy loam, from an 
area of Embden-Egeland fine sandy loams, 1 to 6 per- 
cent slopes, 1,740 feet east and 1,425 feet south of the 
northwest corner of sec. 19, T. 156 N., R. 71 W. 


Ap—0 to 7 inches; black (10YR 2/1) fine sandy loam, 
dark gray (10YR 4/1) dry; weak fine granular struc- 
ture; slightly hard, very friable, nonsticky, and slightly 
plastic; slightly acid; abrupt smooth boundary. 

B21—7 to 13 inches; very dark grayish brown (10YR 
3/2) fine sandy loam, dark grayish brown (10YR 
4/2) dry; weak coarse prismatic structure parting to 
weak medium subangular blocky; slightly hard, very 
friable, slightly sticky, and slightly plastic; slightly 
acid; gradual smooth boundary. 

B22—13 to 24 inches; olive brown (2.5Y 4/4) fine sandy 
loam, light olive brown (2.5Y 5/4) dry; weak coarse 
prismatic structure parting to weak medium suban- 
gular blocky; slightly hard, very friable, slightly sticky, 
and slightly plastic; neutral; gradual smooth bound- 


ary. 

B3—24 to 31 inches; light olive brown (2.5Y 5/4) fine 
sandy loam, light yellowish brown (2.5Y 6/4) dry; 
weak coarse prismatic structure; slightly hard, very 
friable, nonsticky, and nonplastic; neutral; gradual 
wavy boundary. 

C1ca—31 to 46 inches; grayish brown (2.5Y 5/2) loamy 
fine sand, light brownish gray (2.5Y 6/2) dry; single 
grain; slightly hard, very friable and loose, nonsticky, 
and nonplastic; strong effervescence; mildly alkaline; 
gradual boundary. 

C2—46 to 60 inches; dark grayish brown (2.5Y 4/2) 
loamy fine sand, light brownish gray (2.5Y 6/2) dry; 
common medium faint gray (5Y 5/1) mottles; single 
grain; slightly hard, very friable and loose, nonsticky, 
and nonplastic; common medium soft masses of 
segregated lime; slight effervescence; mildly alka- 
line. 


The thickness of the solum and the depth to carbon- 
ates is typically 24 to 34 inches but ranges from 20 to 40 
inches. Thickness of the mollic epipedon is 8 to 16 
inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. It is 6 to 8 inches thick. 
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The B2 horizon has hue of 10YR or 2.5Y, value of 3 or 
4 (4 or 5 dry), and chroma of 2 through 4. It is sandy 
loam or fine sandy loam. Combined thickness of the B2 
and B3 horizons is 14 to 32 inches. 

The C horizon has hue of 10YR or 2.5Y, value of 4 or 
5 (5 through 7 dry), and chroma of 2 through 4. It is fine 
sandy loam, loamy fine sand, or fine sand. Some pedons 
have a loamy llC horizon below a depth of 40 inches. 


Embden series 


The Embden series consists of deep, moderately well 
drained soils on uplands. Permeability of these soils is 
moderately rapid. These soils formed in sandy and loamy 
outwash and lacustrine sediment. Slope is 1 to 9 per- 
cent. 

Embden soils are similar to the Egeland soils and are 
near the Dickey, Egeland, Hecla, Maddock, and Towner 
soils. Egeland soils have a mollic epipedon less than 16 
inches thick. Dickey, Hecla, Maddock, and Towner soils 
contain more sand in the solum. 

Typical pedon of Embden fine sandy loam, from an 
area of Embden-Egeland fine sandy loams, 1 to 6 per- 
cent slopes, 1,800 feet east and 150 feet south of the 
northwest corner of sec. 30, T. 156 N., Н. 71 W. 


A1—0 to 12 inches; black (10YR 2/1) fine sandy loam, 
dark gray (10YR 4/1) dry; weak fine granular struc- 
ture; hard, very friable, slightly sticky, and slightly 
plastic; neutral; clear smooth boundary. 

B2—12 to 20 inches; very dark grayish brown (10YR 
3/2) fine sandy loam, dark grayish brown (10YR 
4/2) dry; weak medium subangular blocky structure 
parting to weak fine granular; hard, very friable, 
slightly sticky, and nonplastic; neutral; clear smooth 
boundary. 

B3—20 to 34 inches; dark brown (10YR 3/3) fine sandy 
loam, brown (10YR 5/3) dry; common fine distinct 
grayish brown (2.5Y 5/2) mottles; single grain; hard, 
very friable, nonsticky, and nonplastic; neutral; grad- 
ual boundary. 

C—34 to 60 inches; brown (10YR 5/3) loamy fine sand, 
pale brown (10YR 6/3) dry; single grain; slightly 
hard, loose, nonsticky, and nonplastic; neutral. 


The thickness of the solum is 24 to 40 inches. Thick- 
ness of the mollic epipedon is 16 to 40 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. It is fine sandy loam, sandy 
loam, or loam and is 10 to 20 inches thick. 

The B2 horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 2 or 3. lt is fine sandy loam or 
sandy loam and is 6 to 20 inches thick. There is no B3 
horizon in some pedons. 

The C horizon has hue of 10YR or 2.5Y, value of 4 or 
5 (5 or 6 dry), and chroma of 2 through 4. It is loamy fine 
sand, but ranges to fine sandy loam and sandy loam. In 
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some pedons, a Cca horizon is in the upper part of the C 
horizon. А loamy ПС horizon is below a depth of 40 
inches in some pedons. 


Emrick series 


The Emrick series consists of deep, moderately well 
drained, moderately permeable soils on glacial uplands. 
These soils formed in loamy, calcareous glacial till. Slope 
is 1 to 9 percent. 

Emrick soils are similar to the Embden, Gardena, and 
Svea soils and are near the Esmond, Fram, and Heimdal 
soils. Embden soils contain more sand. Gardena soils 
contain more silt and very fine sand. Svea soils contain 
more clay. Esmond soils have no B horizon. Fram soils 
have a calcic horizon within a depth of 16 inches. Heim- 
dal soils have a mollic epipedon less than 16 inches 
thick. 

Typical pedon of Emrick loam, from an area of Emrick- 
Heimdal loams, 1 to 3 percent slopes, 1,110 feet south 
and 700 feet east of the northwest corner of sec. 30, T. 
155 N., R. 71 W. 


Ap—0 to 6 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium granular struc- 
ture; soft, very friable, nonsticky, and nonplastic; 
neutral; abrupt smooth boundary. 

A12—6 to 16 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate medium angular 
blocky structure; soft, very friable, nonsticky, and 
nonplastic; neutral; clear wavy boundary. 

B21—16 to 23 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; weak 
medium prismatic structure parting to moderate 
medium angular blocky; slightly hard, friable, non- 
Sticky, and nonplastic; about 2 percent pebbles; 
neutral; clear wavy boundary. 

B22—23 to 34 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; weak 
medium prismatic structure parting to moderate 
medium angular blocky; slightly hard, friable, non- 
sticky, and nonplastic; about 2 percent pebbles; 
neutral; gradual wavy boundary. 

C1ca—34 to 42 inches; light olive brown (2.5Y 5/4) 
loam, pale yellow (2.5Y 7/4) dry; weak medium an- 
gular blocky structure in the upper part and massive 
in the lower part; slightly hard, friable, nonsticky, and 
nonplastic; about 2 percent pebbles; strong efferves- 
cence; mildly alkaline; gradual wavy boundary. 

C2ca—42 to 48 inches; light olive brown (2.5Y 5/4) 
loam, light gray (2.5Y 7/2) dry; massive; slightly 
hard, friable, nonsticky, and nonplastic; about 2 per- 
cent pebbles; violent effervescence; mildly alkaline; 
gradual wavy boundary. 

C3—48 to 60 inches; olive brown (2.5Y 4/4) loam, light 
yellowish brown (2.5Y 6/4) dry; massive; slightly 
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hard, friable, nonsticky, and nonplastic; about 2 per- 
cent pebbles; strong effervescence; mildly alkaline. 


The thickness of the solum, mollic epipedon, and the 
depth to carbonates is 16 to 36 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry) and chroma of 1. It is 8 to 18 inches thick. 

The B2 horizon has hue of 10YR or 2.5Y, value of 3 or 
4 (4 or 5 dry), and chroma of 2 or 3. It is 6 to 20 inches 
thick. In some pedons, the lower part of the B horizon 
and the C horizon are mottled. 

The C horizon has hue of 2.5Y and 5Y, value of 4 
through 6 (5 through 7 dry), and chroma of 2 through 4. 


Esmond series 


The Esmond series consists of deep, well drained, 
moderately permeable soils on convex slopes of glacial 
moraines and till plains. These soils formed in loamy 
calcareous glacial till. Slope is 6 to 40 percent. 

Esmond soils are similar to the Buse soils and are 
near the Fram, Emrick, and Heimdal soils. Buse soils 
have more clay in the contro! section. Fram soils are 
somewhat poorly drained and have a calcic horizon. 
Emrick soils have a mollic epipedon more than 16 inches 
thick. Heimdal soils have a B2 horizon. 

Typical pedon of Esmond loam, from an area of Heim- 
dal-Esmond loams, 6 to 9 percent slopes, 1,700 feet 
south and 590 feet west of the northeast corner of sec. 
22, T. 153 N., R. 69 W. 


Ap—0 to 9 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; soft, 
friable, slightly sticky, and slightly plastic; mildly alka- 
line; clear wavy boundary. 

C1ca—9 to 16 inches; dark grayish brown (2.5Y 4/2) 
loam, grayish brown (2.5Y 5/2) dry; weak, medium 
subangular blocky structure; soft, friable, slightly 
sticky, and slightly plastic; violent effervescence; 
mildly alkaline; gradual wavy boundary. 

C2ca—16 to 23 inches; grayish brown (2.5Y 5/2) loam, 
light gray (2.5Y 7/2) dry; weak medium and fine 
subangular blocky structure; soft, friable, slightly 
sticky, and slightly plastic; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

C3—23 to 60 inches; light olive brown (2.5Y 5/4) loam, 
light yellowish brown (2.5Y 6/4) dry; massive; soft, 
friable, slightly sticky, and slightly plastic; strong ef- 
fervescence; moderately alkaline. 


The mollic epipedon is 7 to 10 inches thick. The 10- to 
40-inch control section averages from 14 to 18 percent 
clay. 

The A horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry) and chroma of 1. It is not effervescent or is 
Slightly effervescent. Reaction is neutral or mildly alka- 
line. Some profiles have an AC horizon. 
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The Cca horizon has hue of 10YR or 2.5Y, value of 4 
or 5 (5 through 7 dry), and chroma of 2 through 4. Some 
pedons have segregated lime in these horizons. The C 
horizon has hue of 2.5Y, value of 4 or 5 (5 through 7 
dry), and chroma of 2 or 4. It is mildly alkaline or moder- 
ately alkaline. 


Fargo series 


The Fargo series consists of deep, poorly drained, 
slowly permeable soils in glacial lake basins. These soils 
formed in calcareous, clayey lacustrine sediments. Slope 
is O to 1 percent. 

These soils do not have mottles directly below the 
mollic epipedon defined for the Fargo series. The differ- 
ence does not alter the usefulness or behavior of the 
soils. 

Fargo soils are similar to and are near the Grano and 
Hegne soils. Grano and Hegne soils have no B horizon. 

Typical pedon from an area of Fargo silty clay loam, 
1,410 feet east and 90 feet north of the southwest 
corner of sec. 13, T. 155 N., Н. 67 W. 


Ap 一 0 to 9 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; strong, very fine and fine 
granular structure; hard, firm, very sticky, and very 
plastic; neutral; abrupt smooth boundary. 

A12—9 to 12 inches; black (5Y 2/1) silty clay, dark gray 
(5Y 4/1) dry; weak medium prismatic structure part- 
ing to strong very fine angular blocky; very hard, 
firm, very sticky, and very plastic; mildly alkaline; 
abrupt irregular boundary. 

B21—12 to 22 inches; olive gray (5Y 4/2) clay, olive 
gray (5Y 5/2) dry; weak medium prismatic structure 
parting to strong very fine angular blocky; very hard, 
firm, very sticky, and very plastic; tongues of the Å 
horizon extend into this horizon; slight efferves- 
cence; mildly alkaline; clear wavy boundary. 

B22—22 to 30 inches; olive gray (5Y 4/2) clay, olive 
gray (5Y 5/2) dry; many fine faint olive (5Y 5/3) 
mottles; weak medium prismatic structure parting to 
strong very fine angular blocky and subangular 
blocky; very hard, firm, very sticky, and very plastic; 
slight effervescence; moderately alkaline; gradual 
wavy boundary. 

C1gca—30 to 44 inches; olive gray (5Y 4/2) silty clay, 
light olive gray (5Y 6/2) dry; many fine and medium 
faint dark gray (bY 4/1) and distinct yellowish brown 
(10YR 5/4) mottles; moderate very fine subangular 
blocky structure parting to moderate, very fine and 
fine granular; very hard, firm, very sticky, and very 
plastic; common nests and crystals of calcium sul- 
fate; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

C2g—44 to 60 inches; olive (5Y 4/3) and dark gray (5Y 
4/1) silty clay, pale olive (5Y 6/3) dry; many medium 
distinct yellowish brown (10YR 5/4) mottles; mas- 
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sive, laminated with lenses of silty material; very 
hard, firm, very sticky, and very plastic; common 
nests and crystals of calcium sulfate; strong ef- 
fervescence; mildly alkaline. 


The thickness of the solum is 16 to 36 inches. Thick- 
ness of the mollic epipedon is 8 to 24 inches. Depth to 
carbonates is 11 to 24 inches. 

The A horizon has hue of 10YR through 5Y, value of 2 
(3 or 4 dry), and chroma of 1; or it is М 2/0 (М 3/0 or М 
4/0 dry). lt is 7 to 15 inches thick. 

The B2 horizon has hue of 2.5Y or 5Y, value oí 2 
through 4 (3 through 5 dry), and chroma of 1 or 2. It is 
silty clay or clay and is 12 to 25 inches thick. 

The Cg horizon has hue of 2.5Y or 5Y, value of 4 or 5 
(6 or 7 dry), and chroma of 1 through 3. It is silty clay or 
clay in the upper part and laminated silty clay loam, silty 
clay, or clay in the lower part. Lime accumulation is in 
îhe upper part of the horizon. Mottles range from 
common to many. 


Fordville series 


The Fordville series consists of deep, well drained 
soils on stream terraces and outwash plains. These soils 
are moderately permeable in the upper part and rapidly 
permeable in the underlying material. They are moder- 
ately deep over sand and gravel. These soils formed in 
loamy alluvium over stratified sand and gravel. Slope is 1 
to 3 percent. 

Fordville soils are similar to the Arvilla, Brantford, Ren- 
shaw, and Vang soils, and are near the Arvilla, Divide, 
Renshaw, and Sioux soils. Arvilla, Brantford, Renshaw, 
and Sioux soils have a mollic epipedon less than 16 
inches thick. Sioux soils have sand and gravel at a depth 
of less than 14 inches. Vang soils have 50 percent or 
more coarse shale fragments in the llC horizon. Divide 
soils are somewhat poorly drained and have a calcic 
horizon within a depth of 16 inches. 

Typical pedon from an area of Fordville loam, 1 to 3 
percent slopes, 2,500 feet north and 190 feet east of the 
southwest corner of sec. 9, T. 152 N., R. 71 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine and medium granular 
structure; slightly hard, very friable, slightly sticky, 
and slightly plastic; neutral; abrupt smooth boundary. 

A12—7 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure parting to moderate medium granular; 
slightly hard, very friable, slightly sticky, and slightly 
plastic; neutral; clear wavy boundary. 

B21—10 to 17 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, very friable, slightly 
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sticky, and slightly plastic; neutral; clear wavy 
boundary. 

B22—17 to 20 inches; dark brown (10YR 3/3) loam, 
brown (10YR 5/3) dry; weak medium prismatic 
structure parting to moderate medium subangular 
blocky; slightly hard, very friable, slightly sticky, and 
slightly plastic; mildly alkaline; clear wavy boundary. 

llC1ca—20 to 24 inches; dark grayish brown (10YR 4/2) 
coarse sandy loam, pale brown (10YR 6/3) dry; 
single grain; loose, nonsticky, and nonplastic; about 
10 percent gravel; many medium soft masses of 
lime; violent effervescence; mildly alkaline; gradual 
wavy boundary. 

llC2—24 to 36 inches; grayish brown (10YR 5/2) sand 
and gravel, pale brown (10YR 6/3) dry; single grain; 
loose, nonsticky, and nonplastic; about 15 percent 
gravel; thin lime crusts on the underside of pebbles; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

IIC3—36 to 47 inches; grayish brown (2.5Y 5/2) sand 
and gravel, light brownish gray (2.5Y 6/2) dry; single 
grain; loose, nonsticky, and nonplastic; about 10 
percent gravel; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

ПС4—47 to 60 inches; dark grayish brown (2.5Y 4/2) 
sand and gravel, light brownish gray (2.5Y 6/2) dry; 
single grain; loose, nonsticky, and nonplastic; about 
10 percent gravel; slight effervescence; mildly alka- 
line. 


The depth to sand and gravel and carbonates is 20 to 
26 inches, but the range includes 20 to 40 inches. Thick- 
ness of the mollic epipedon is 16 to 26 inches and 
includes all or most of the B horizon. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry); and chroma of 1. it is 6 to 10 inches thick. 

The 82 horizon has hue of 10YR, value of 3 or 4 (4 or 
5 dry), and chroma of 2 or 3. It is 9 to 16 inches thick. 
Some pedons have a B3 horizon. 

The IIC horizon has hue of 10YR or 2.5Y, value of 4 or 
5 (5 or 6 dry), and chroma of 2 or 3. 


Fossum series 


The Fossum series consists of deep, poorly drained, 
rapidly permeable soils on glacial lake and outwash 
plains. These soils formed in loamy and sandy outwash 
and lacustrine sediment. Slope is O to 1 percent. 

Fossum soils are near the Hecla and Maddock soils. 
Hecla soils are moderately well drained and Maddock 
soils are well drained. In addition, these soils are not 
calcareous to the surface. 

Typical pedon from an area of Fossum fine sandy 
loam, 320 feet east and 235 feet north of the southeast 
corner of sec. 12, T. 156 N., R. 71 W. 
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A11—0 to 8 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak medium and 
coarse subangular blocky structure parting to weak 
fine subangular blocky; soft, very friable, nonsticky, 
and slightly plastic; slight effervescence; moderately 
alkaline; clear smooth boundary. 

A12—8 to 12 inches; very dark gray (10YR 3/1) fine 
sandy loam, dark gray (10YR 4/1) dry; weak 
medium and coarse subangular blocky structure 
parting to weak fine subangular blocky; soft, very 
friable, nonsticky, and slightly plastic; strong ef- 
fervescence; moderately alkaline; diffuse wavy 
boundary. 

A13—12 to 19 inches; very dark gray (10YR 3/1) fine 
sandy loam, gray (10YR 5/1) dry; weak fine and 
medium subangular blocky structure; soft, very fri- 
able, nonsticky, and slightly plastic; strong efferves- 
cence; moderately alkaline; clear wavy boundary. 

C1—19 to 33 inches; dark grayish brown (2.5Y 4/2) 
loamy fine sand, grayish brown (2.5Y 5/2) dry; 
common medium distinct olive brown (2.5Y 4/4) 
mottles; massive; soft, very friable, nonsticky, and 
nonplastic; strong effervescence; moderately alka- 
line; clear wavy boundary. 

C2—33 to 48 inches; grayish brown (2.5Y 5/2) loamy 
fine sand, light brownish gray (2.5Y 6/2) dry; 
common medium distinct olive brown (2.5Y 4/4) 
mottles; massive; soft, very friable, nonsticky, and 
nonplastic; strong effervescence; moderately alka- 
line; clear wavy boundary. 

C3—48 1o 60 inches; olive (5Y 4/3) loamy fine sand, 
olive (5Y 5/3) dry; common medium prominent yel- 
lowish brown (10YR 5/6) mottles; massive; soft, 
very friable, nonsticky, and nonplastic; mildly alka- 
line. 


The thickness of the mollic epipedon is 10 to 24 
inches. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3, and chroma of 1 or 2. Some pedons have mottles in 
the lower part of the A horizon. Some pedons have 
textures coarser than loamy fine sand in the lower part 
of the A horizon. 

The C horizon has hue of 2.5Y or 5Y, value of 4 
through 6, and chroma of 1 through 3. It has few to 
many mottles. The C horizon is typically loamy fine sand; 
but sand, fine sand, and loamy sand are in the range. 


Fram series 


The Fram series consists of deep, somewhat poorly 
drained, moderately permeable soils on glacial till plains 
that have numerous depressions. These soils formed in 
loamy glacial till. Slope is 1 to 3 percent. 

Fram soils are similar to the Hamerly soils and are 
near the Cathay, Emrick, Heimdal, Larson, and Vallers 
soil. Hamerly and Vallers soils contain 18 to 34 percent 
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clay in the control section. Cathay and Larson soils have 
a natric horizon. Emrick and Heimdal soils have a B 
horizon and are on higher lying positions in the land- 
scape. 

Typical pedon of Fram loam, from an area of Fram- 
Emrick loams, 1 to 3 percent slopes, 1,374 feet east and 
260 feet south of the northwest corner of sec. 9, T. 151 
N., R. 67 W. 


Ap 一 0 to 10 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak very fine and fine granular 
structure; slightly hard, very friable, slightly sticky, 
and slightly plastic; slight effervescence; mildly alka- 
line; abrupt smooth boundary. 

A12ca—10 to 13 inches; very dark gray (10YR 3/1) 
loam, gray (10YR 5/1) dry; few fine distinct grayish 
brown (2.5Y 5/2) mottles; weak coarse subangular 
blocky structure parting to weak very fine and fine 
granular; slightly hard, very friable, slightly sticky, 
and plastic; strong effervescence; mildly alkaline; 
clear wavy boundary. 

Cica—13 to 27 inches; grayish brown (2.5Y 5/2) loam, 
light brownish gray (2.5Y 6/2) dry; few fine faint dark 
grayish brown (2.5Y 4/2) mottles; weak coarse SU- 
bangular blocky structure; slightly hard, very friable, 
sticky, and plastic; few threads of gypsum; 2 to 5 
percent pebbles; violent effervescence; mildly alka- 
line; clear wavy boundary. 

C2—27 to 38 inches; light olive brown (2.5Y 5/4) loam, 
pale yellow (2.5Y 7/4) dry; weak coarse subangular 
blocky structure parting to weak medium platy; hard, 
very friable, slightly sticky, and slightly plastic; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

C3—38 to 60 inches; olive brown (2.5Y 4/4) loam, light 
brownish gray (2.5Y 6/2) dry; few fine distinct gray- 
ish brown (2.5Y 5/2) mottles; hard, friable, slightly 
sticky, and slightly plastic; 2 to 5 percent pebbles 
and shale fragments; strong effervescence; moder- 
ately alkaline. 


The thickness of the mollic epipedon is 7 to 16 inches. 
The pedon contains up to 10 percent coarse fragments. 
Some pedons are saline. 

The A horizon has hue of 10YR, value of 2 or 3 (3 
through 5 dry), and chroma of 1. 

The Cca horizon has hue of 2.5Y, value of 4 through 6 
(5 through 7 dry), and chroma of 2. Mottles range from 
none to few. Some pedons have a layer of sand, gravel, 
or stones at a depth of 20 to 40 inches. The C horizon 
has hue of 2.5Y, value of 4 or 5 (6 or 7 dry), and chroma 
of 2 or 4. Mottles range from none to common. 


Gardena series 


The Gardena series consists of deep, moderately well 
drained, moderately permeable soils on glacial lake 
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plains and in small lake basins on glacial uplands. These 
soils formed in medium textured, calcareous lacustrine 
sediment. Slope is 1 to 6 percent. 

Gardena soils are similar to the Glyndon soils and are 
near the Borup and Glyndon soils. The poorly drained 
Borup soils and the somewhat poorly drained Glyndon 
soils do not have a B horizon but have a calcic horizon 
within a depth of 16 inches. 

Typical pedon from an area of Gardena silt loam, 1 to 
3 percent slopes, 1,310 feet south and 280 feet west of 
the northeast corner of sec. 5, T. 153 N., R. 66 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure parting to weak fine granular; slightly hard, 
friable, nonsticky, and slightly plastic; mildly alkaline; 
abrupt smooth boundary. 

A12—7 to 15 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; moderate medium suban- 
gular blocky structure parting to moderate fine su- 
bangular blocky; slightly hard, friable, nonsticky, and 
slightly plastic; mildly alkaline; clear wavy boundary. 

B21—15 to 18 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
weak medium prismatic structure parting to moder- 
ate medium subangular blocky; slightly hard, friable, 
nonsticky, and slightly plastic; moderately alkaline; 
gradual wavy boundary. 

B22—18 to 21 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable, 
nonsticky, and slightly plastic; moderately alkaline; 
clear wavy boundary. 

C1ca—21 to 28 inches; light olive brown (2.5Y 5/4) silt 
loam, pale yellow (2.5Y 7/4) dry; weak fine and 
medium subangular blocky structure; slightly hard, 
friable, nonsticky, and slightly plastic; violently effer- 
vescent; moderately alkaline; gradual wavy bound- 
ary. 

C2ca—28 to 41 inches; light olive brown (2.5Y 5/4) silt 
loam, pale yellow (2.5Y 7/4) dry; massive; slightly 
hard, friable, nonsticky, and slightly plastic; violent 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C3—41 to 60 inches; olive (5Y 5/3) silt loam, pale yellow 
(bY 7/3) dry; massive; slightly hard, friable, non- 
Sticky, and slightly plastic; strong effervescence; 
moderately alkaline. 


The thickness of the solum and the depth to carbon- 
ates is 18 to 36 inches. Thickness of the mollic epipedon 
is 16 to 30 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry) and chroma of 1. It is 12 to 20 inches thick. 

The B2 horizon has hue of 10YR, value of 3 or 4 (4 or 
5 dry), and chroma of 2 or 3. It is 6 to 16 inches thick. 
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The Cca horizon has hue of 2.5Y, value of 4 or 5 (6 or 
7 dry), and chroma of 2 or 4. In some pedons, there is 
no Cca horizon. The lower part of the C horizon has hue 
of 2.5Y or 5Y, value of 4 or 5 (6 or 7 dry), and chroma of 
2 through 4. It is silt loam, but some pedons have loam 
below a depth of 40 inches. Mottles range from none to 
many. 


Glyndon series 


The Glyndon series consists of deep, somewhat poorly 
drained, soils on glacial lake plains. These soils are 
moderately permeable in the upper part of the profile 
and rapidly permeable in the lower part. They formed in 
medium textured, calcareous lacustrine sediment. Slope 
is O to 1 percent. 

Glyndon soils are similar to Borup and Gardena soils, 
and are near Borup, Gardena, and Marysland soils. 
Borup soils are poorly drained. Gardena soils have a B 
horizon but do not have a calcic horizon within a depth 
of 16 inches. Marysland soils are very poorly drained or 
poorly drained and have a sand and gravel |IG horizon at 
a depth of 20 to 40 inches. 

Typical pedon from an area of Glyndon silt loam, 
1,490 feet north and 1,380 feet east of the southwest 
corner of sec. 13, T. 156 N., R. 67 W. 


Ap 一 0 to 8 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; slightly 
hard, very friable, slightly sticky, and slightly plastic; 
slight effervescence; mildly alkaline; abrupt smooth 
boundary. 

A12—8 to 14 inches; very dark gray (10YR 3/1) silt 
loam, gray (10YR 5/1) dry; common fine prominent 
olive brown (2.5Y 4/4) mottles; weak coarse suban- 
gular blocky structure; slightly hard, very friable, 
Slightly sticky, and slightly plastic; strong efferves- 
cence; mildly alkaline; clear wavy boundary. 

C1ca—14 to 29 inches; light brownish gray (2.5Y 6/2) 
silt loam, white (2.5Y 8/2) dry; common fine distinct 
light olive brown (2.5Y 5/4) mottles; weak coarse 
subangular blocky structure; slightly hard, very fri- 
able, slightly sticky, and slightly plastic; violent ef- 
fervescence; moderately alkaline; gradual wavy 
boundary. 

C2—29 to 46 inches; light yellowish brown (2.5Y 6/4) 
very fine sandy loam, pale yellow (2.5Y 7/4) dry; 
common fine distinct grayish brown (2.5Y 5/2) mot- 
tles; massive; slightly hard, very friable, slightly 
sticky, and slightly plastic; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

C3g—46 to 60 inches; multicolored stratified siit loam 
and loamy very fine sand; massive; hard, very fri- 
able, slightly sticky, and slightly plastic; strong ef- 
fervescence; mildly alkaline. 
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The thickness of the mollic epipedon is 7 to 16 inches. 
Depth to the calcic horizon is less than 16 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 1 or 2. 

The Cca horizon has hue of 10YR or 2.5Y, value of 4 
through 6 (6 through 8 dry), and chroma of 2. It is 
typically silt loam but range includes loam and very fine 
sandy loam. Mottles range from none to common. The C 
horizon is stratified silt loam and loamy very fine sand, 
but the range includes very fine sandy loam or loam. A 
few pedons contain fine sand below a depth of 40 
inches. 


Grano series 


The Grano series consists of deep, poorly drained and 
very poorly drained, slowly permeable soils in shallow, 
closed depressions on glacial lake plains and till plains. 
These soils formed in clayey, calcareous lacustrine sedi- 
ment. Slope is 0 to 1 percent. 

Grano soils are similar to the Fargo and Hegne soits 
and are near the Parnell and Vallers soils. Fargo and 
Parnell soils have a B horizon. Hegne and Vallers soils 
have a calcic horizon within a depth of 16 inches. Vallers 
soils contain less than 35 percent clay in the control 
section. 

Typical pedon from an area of Grano silty clay, 640 
feet west and 140 feet south of the northeast corner of 
sec. 36, T. 155 N., Н. 67 УУ. 


Ар--0 to 10 inches; black (5Y 2/1) silty clay, very dark 
gray (5Y 3/1) dry; moderate very fine and fine 
granular structure; hard, firm, very sticky, and very 
plastic; slight effervescence; mildly alkaline; abrupt 
smooth boundary. 

Cig—10 to 20 inches; very dark gray (bY 3/1) and dark 
gray (5Y 4/1) clay, gray (5Y 5/1 and 5Y 6/1) dry; 
weak medium and coarse prismatic structure parting 
to moderate very fine subangular blocky and granu- 
lar; extremely hard, firm, very sticky, and very plas- 
tic; strong effervescence; mildly alkaline; clear wavy 
boundary. 

C2g—20 to 42 inches; dark gray (5Y 4/1) clay, gray (5Y 
6/1) dry; moderate very fine subangular blocky and 
granular structure; extremely hard, firm, very sticky, 
and very plastic; strong effervescence; mildly alka- 
line; gradual wavy boundary. 

C3g—42 to 60 inches; olive gray (5Y 4/2) clay, gray (5Y 
6/1) dry; many fine faint olive (5Y 4/3) mottles; 
massive; hard, firm, very sticky, and very plastic; 
strong effervescence; mildly alkaline. 


The thickness of the solum is 8 to 16 inches. The 
mollic epipedon is 8 to 24 inches thick. Reaction is mildly 
alkaline or moderately alkaline. Some pedons are saline. 
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The A horizon has hue of 5Y, value of 2 or 3 (3 or 4 
dry), and chroma of 1. In some pedons, the Å horizon 
boundary tongues into the Cg horizon. 

The Cg horizon has hue of 5Y, value of 3 through 5 (5 
through 7 dry), and chroma of 1 through 3. It is silty clay 
or clay. Mottles range from few to many. Some pedons 
have crystals of gypsum. Тһе ИС horizon of loam glacial 
till is below a depth of 40 inches in some pedons. 


Great Bend series 


The Great Bend series consists of deep, well drained 
soils on glacial lake plains and in small lake basins on 
glacial uplands. Permeability of these soils is moderately 
slow. These soils formed in silty, calcareous glacial la- 
custrine sediment. Slope is 3 to 6 percent. 

Great Bend soils are similar to the Eckman and Overly 
soils and are near the Overly, Bearden, and Colvin soils. 
Eckman soils have a coarse silty control section. Overly 
soils have å mollic epipedon more than 16 inches thick. 
Bearden and Colvin soils are somewhat poorly drained 
and poorly drained, respectively. In addition, these soils 
have a calcic horizon within a depth of 16 inches. 

Typical pedon from an area of Great Bend silt loam, 3 
to 6 percent slopes, 1,710 feet east and 1,660 feet south 
of the northwest corner of sec. 23, T. 153 N., R. 66 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; moderate medium and fine granular 
structure; soft, friable, sticky, and slightly plastic; 
mildly alkaline; abrupt smooth boundary. 

A12—7 to 9 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; moderate medium and fine 
subangular blocky structure; slightly hard, friable, 
sticky, and slightly plastic; mildly alkaline; clear 
smooth boundary. 

B21—9 to 13 inches; very dark grayish brown (10YR 
3/2) silty clay loam, dark grayish brown (10YR 4/2) 
dry; moderate medium prismatic structure parting to 
moderate medium and fine angular blocky; slightly 
hard, firm, sticky, and slightly plastic; moderately al- 
kaline; clear smooth boundary. 

B22—13 to 15 inches; very dark grayish brown (10YR 
3/2) silty clay loam, grayish brown (10YR 5/2) dry; 
moderate medium prismatic structure parting to 
moderate medium angular blocky; slightly hard, firm, 
sticky, and slightly plastic; moderately alkaline; 
abrupt smooth boundary. 

C1ca—15 to 19 inches; olive brown (2.5Y 4/4) silty clay 
loam, light brownish gray (2.5Y 6/2) dry; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, firm, sticky, 
and slightly plastic; violent effervescence; strongly 
effervescent lime in common fine and medium irreg- 
ularly shaped filaments and soft masses; moderately 
alkaline; clear smooth boundary. 


107 


C2ca—19 to 25 inches; grayish brown (2.5Y 5/2) silt 
loam, light gray (2.5Y 7/2) dry; weak medium pris- 
matic structure parting to moderate medium and 
coarse subangular blocky; slightly hard, firm, sticky, 
and slightly plastic; violent effervescence, strongly 
effervescent lime in common fine and medium irreg- 
ularly shaped filaments and soft masses; very 
strongly alkaline; clear wavy boundary. 

C3—25 to 36 inches; light olive brown (2.5Y 5/4) silt 
loam, pale yellow (2.5Y 8/4) dry; massive; soft, fri- 
able, slightly sticky, and slightly plastic; strong ef- 
fervescence; strongly alkaline; clear wavy boundary. 

C4—36 to 60 inches; light olive brown (2.5Y 5/4) silt 
loam, pale yellow (2.5Y 8/4) dry; massive; soft, fri- 
able, slightly sticky, and slightly plastic; slight ef- 
fervescence; strongly alkaline. 


The thickness of the solum is 12 to 24 inches. The 
thickness of the mollic epipedon is 6 to 16 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 
through 5 dry), and chroma of 1. It is 5 to 10 inches thick 
and is mostly free of coarse fragments. 

The B horizon has hue of 10YR or 2.5Y, value of 3 
through 5 (4 through 6 dry), and chroma of 2 through 4. 
It is typically silty clay loam, but silt loam is in the range. 
The B horizon is 6 to 12 inches thick. Some pedons 
have a B3 horizon. 

The C horizon has hue of 2.5Y, value of 4 through 6 (6 
through 8 dry), and chroma of 2 through 4. Lenses of 
silt, clay, or very fine sand are below a depth of 40 
inches. Lime is segregated or disseminated. 


Hamerly series 


The Hamerly series consists of deep, somewhat poorly 
drained soils on glacial till plains. Permeability of these 
soils is moderately slow. These soils formed in loamy, 
calcareous glacial till. Slope is 0 to 6 percent. 

Hamerly soils are similar to the Fram and Vallers soils 
and are near the Barnes, Svea, Tonka, and Vallers soils. 
Fram soils have less than 18 percent clay in the control 
section. Vallers and Tonka soils are poorly drained. 
Tonka soils have a B horizon. Barnes and Svea soils 
have a B horizon and are on higher lying positions in the 
landscape. 

Typical pedon of Hamerly loam, from an area of Ha- 
merly Tonka loams, 0 to 3 percent slopes, 2,540 feet 
east and 380 feet south of the northwest corner of sec. 
18, T. 156 N., R. 68 W. 


Ap 一 0 to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak very fine granular structure; 
slightly hard, friable, slightly sticky, and plastic; about 
2 percent pebbles and coarse fragments; strong ef- 
fervescence; mildly alkaline; abrupt smooth bound- 
ary. 
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A12ca 一 8 to 9 inches; very dark gray (10YR 3/1) loam, 
gray (10YR 5/1) dry; weak very fine granular struc- 
ture; hard, friable, slightly sticky, and plastic; about 2 
percent pebbles and coarse fragments; violent ef- 
fervescence; mildly alkaline; clear broken boundary. 

C1ca—9 to 16 inches; grayish brown (2.5Y 5/2) clay 
loam, light gray (2.5Y 7/2) dry; common fine distinct 
light olive brown (2.5Y 5/4) mottles; weak coarse 
prismatic structure parting to weak very fine suban- 
gular blocky; hard, friable, sticky, and plastic; very 
dark gray (N 3/0) streaks and fine tongues; about 5 
percent pebbles and coarse fragments; violent ef- 
fervescence; mildly alkaline; gradual wavy boundary. 

C2ca—16 to 22 inches; brown ( 10YR 5/3) clay loam, 
light gray (2.5Y 7/2) dry; weak coarse prismatic 
structure parting to weak very fine subangular 
blocky; hard, friable, sticky, and plastic; about 5 per- 
cent pebbles and coarse fragments; violent efferves- 
cence; moderately alkaline; clear wavy boundary. 

C3—22 to 60 inches; light olive brown (2.5Y 5/4) loam, 
light brownish gray (2.5Y 6/2) dry; common medium 
prominent gray (5Y 5/1) and few fine distinct strong 
brown ( 7.5YR 5/6) mottles; massive; hard, friable, 
slightly sticky, and plastic; about 5 percent pebbles 
and angular coarse fragments, strong effervescence; 
moderately alkaline. 


The thickness of the solum and the mollic epipedon is 
6 to 15 inches. Depth to the calcic horizon is less than 
16 inches. The profile contains 1 to 10 percent coarse 
fragments. Some pedons are saline. 

The A horizon has hue of 10YR, value of 2 or 3 (3 
through 5 dry), and chroma of |. 

The Cca horizon has hue of 10YR or 2.5Y, value of 4 
through 6 (6 through 8 dry), and chroma of 2 through 4. 
It is loam or clay loam. in some pedons there are few or 
common crystals of calcium sulfate. The C horizon has 
hue of 2.5Y, value of 4 through 6 (6 through 8 dry), and 
chroma of 2 or 4. It is loam or clay loam. Mottles range 
from faint to prominent and are few or common. 


Hecla series 


The Hecla series consists of deep, moderately well 
drained, rapidly permeable soils on sandy uplands. 
These soils formed in eolian sands. Slope is 1 to 6 
percent. 

Hecla soils are similar to the Dickey, Fossum, Mad- 
dock, and Towner soils and are near the Dickey, Ege- 
land, Embden, Fossum, Maddock, and Towner soils. 
Dickey and Towner soils have loam or clay loam in the 
lower part of the C horizon. Fossum soils are poorly 
drained. Maddock soils have a thinner mollic epipedon 
and are well drained. Egeland and Embden soils have å 
loam or fine sandy loam control section. 

Typical pedon of Hecla loamy fine sand, from an area 
of Hecla-Maddock loamy fine sands, 1 to 3 percent 
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slopes, 2,540 feet west and 1,200 feet south of the 
northeast corner of sec. 7, T. 156 N., R. 71 W. 


A11—0 to 12 inches; black (10YR 2/1) loamy fine sand, 
dark gray (10YR 4/1) dry; single grain; loose, non- 
sticky, and nonplastic; neutral; clear smooth bound- 
ary. 

A12—12 to 26 inches; very dark grayish brown (10YR 
3/2) loamy fine sand, dark grayish brown (10YR 
4/2) dry; weak medium and coarse prismatic struc- 
ture; loose, nonsticky, and nonplastic; neutral; clear 
smooth boundary. 

C1—26 to 44 inches; brown (10YR 5/3) fine sand, pale 
brown (10YR 6/3) dry; common fine faint grayish 
brown (10YR 5/2) mottles; single grain; loose, non- 
sticky, and nonplastic; neutral; gradual wavy bound- 


ary. 

C2—44 to 54 inches; light olive brown (2.5Y 5/4) fine 
sand, light yellowish brown (2.5Y 6/4) dry; common 
fine distinct grayish brown (2.5Y 5/2) mottles; single 
grain; loose, nonsticky, and nonplastic; slight ef- 
fervescence; mildly alkaline; gradual wavy boundary. 

C3—54 to 60 inches; light olive brown (2.5Y 5/4) fine 
sand, light yellowish brown (2.5Y 6/4) dry; common 
medium prominent gray (5Y 5/1) and common 
medium distinct strong brown (7.5Y 5/6) mottles; 
single grain; loose, nonsticky, and nonplastic; slight 
effervescence; mildly alkaline. 


The thickness of the solum is 16 to 40 inches. Thick- 
ness of the mollic epipedon is 10 to 20 inches. Depth to 
carbonates is more than 20 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1 or 2. It is loamy fine sand, but in 
some pedons it is fine sandy loam to a depth of 10 
inches. Some pedons have an AC horizon. In other 
pedons, the lower рап of the А horizon and the AC 
horizon, where present, have faint mottles. 

The C horizon has hue of 10YR or 2.5Y, value of 4 or 
5 (5 or 6 dry), and chroma of 2 through 4. It is loamy fine 
sand or fine sand. Some pedons have loam glacial till 
below a depth of 40 inches. 


Hegne series 


The Hegne series consists of deep, poorly drained, 
very slowly permeable soils on glacial lake plains and 
basins. These soils formed in clayey, calcareous lacus- 
trine sediment. Slope is O to 1 percent. 

Hegne soils are similar to the Fargo and Grano soils 
and are near the Fargo and Grano soils. Fargo and 
Grano soils do not have a calcic horizon within a depth 
of 16 inches. In addition, Fargo soils have a B horizon. 

Typical pedon from an area of Hegne silty clay, B10 
feet west and 120 feet south of the northeast corner oí 
sec. 1, T. 155 N., R. 67 W. 
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Ap 一 0 to 8 inches; black (10YR 2/1) silty clay, dark gray 
(10YR 4/1) dry; moderate very fine granular struc- 
ture; very hard, friable, very sticky, and very plastic; 
strong effervescence; mildly alkaline; abrupt smooth 
boundary. 

AC—8 to 10 inches; very dark gray (10YR 3/1) and dark 
gray (10YR 4/1) silty clay, gray (10YR 5/1) and light 
gray (10YR 6/1) dry; moderate very fine subangular 
blocky structure; very hard, firm, very sticky, and 
very plastic; strong effervescence; mildly alkaline; 
clear broken boundary. 

Cigca—10 to 24 inches; gray (5Y 5/1) silty clay, light 
gray (5Y 6/1) dry; few fine distinct brown (10YR 
5/3) mottles; moderate very fine subangular blocky 
structure; very hard, firm, very sticky, and very plas- 
tic; few tongues and streaks of the A horizon extend 
to 16 inches; violent effervescence; moderately alka- 
line; clear wavy boundary. 

C2g—24 to 42 inches; olive gray (5Y 5/2) silty clay, light 
olive gray (5Y 6/2) dry; many fine distinct olive (SY 
5/4) and common fine distinct brown (10YR 5/3) 
mottles; moderate very fine subangular blocky struc- 
ture; very hard, firm, very sticky, and very plastic; 
few crystals of calcium sulfate; strong efferves- 
cence; moderately alkaline; gradual wavy boundary. 

C3g—42 to 60 inches; olive gray (5Y 5/2) and dark gray 
(БҮ 4/1) clay, light olive gray (SY 6/2) and gray (SY 
5/1 and 6/1) dry; massive, varved with lenses of 
silt; very hard, very firm, very sticky, and very plastic; 
few crystals and nests of calcium sulfate; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the mollic epipedon is 
7 to 16 inches. Depth to the calcic horizon is less than 
16 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 1; or it is N 2/0 or N 3/0 (N 4/0 or 
N 5/0 dry). The AC horizon has hue of 10YR, value of 3 
or 4 (5 or 6 dry), and chroma of 1, or is N 3/0 or N 4/0 
(N 5/0 or N 6/0 dry). It is clay or silty clay. Some pedons 
have no AC horizon. 

The C horizon has hue of 2.5Y or 5Y, value of 4 or 5 
(5 or 6 dry), and chroma of 1 or 2. 


Heimdal series 


The Heimdal series consists of deep, well drained, 
moderately permeable soils on glacial uplands. These 
soils formed in calcareous glacial till. Slope is 1 to 40 
percent. 

Heimdal soils are similar to the Barnes, Eckman, 
Emrick, and Esmond soils and are near the Emrick, 
Esmond, and Fram soils. Barnes soils have a higher clay 
content. Eckman soils have more silt and very fine sand. 
Emrick soils have a mollic epipedon more than 16 inches 
thick. Esmond soils have no B horizon. Fram soils have 
a calcic horizon at a depth of 16 inches. 
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Typical pedon of Heimdal loam, from an area of Heim- 
dal-Emrick loams, 3 to 6 percent slopes, 2,475 feet east 
and 110 feet south of the northeast corner of sec. 17, T. 
154 М., В. 71 W. 


Ap 一 0 to 6 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky struc- 
ture parting to weak fine granular; slightly hard, fri- 
able, nonsticky, and slightly plastic; neutral; abrupt 
smooth boundary. 

A12—6 to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky struc- 
ture; slightly hard, friable, nonsticky, and slightly 
plastic; mildly alkaline; clear wavy boundary. 

B21—8 to 13 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry, weak 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable, 
nonsticky, and slightly plastic; neutral; clear wavy 
boundary. 

B22— 13 to 19 inches; dark brown or brown (10YR 4/3) 
loam, brown (10YR 5/3) dry; weak medium prismatic 
structure parting to moderate medium subangular 
blocky; slightly hard, friable, nonsticky, and slightly 
plastic; mildly alkaline; clear wavy boundary. 

C1ca—19 to 31 inches; grayish brown (2.5Y 5/2) loam, 
light gray (2.5Y 7/2) dry; moderate medium suban- 
gular blocky structure; slightly hard, friable, slightly 
sticky, and slightly plastic; about 5 percent gravel; 
violent effervescence; moderately alkaline; gradual 
irregular boundary. 

C2—31 to 42 inches; yellowish brown (2.5Y 5/4) loam, 
pale yellow (2.5Y 7/4) dry; moderate medium suban- 
gular blocky structure; slightly hard, friable, slightly 
sticky, and slightly plastic; about 5 percent gravel; 
strong effervescence; moderately alkaline; gradual 
irregular boundary. 

C3—42 to 60 inches; yellowish brown (2.5Y 5/4) light 
sandy clay loam, pale yellow (2.5Y 7/4) dry; mas- 
sive; slightly hard, friable, slightly sticky, and slightly 
plastic; about 5 percent gravel, slight effervescence; 
moderately alkaline. 


The thickness of the solum and depth to carbonates is 
12 to 20 inches. Thickness of the mollic epipedon is 7 to 
16 inches. Some pedons do not have gravel, and other 
pedons have a layer of pebbles as much as 3 inches 
thick. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. It is 5 to 9 inches thick. The B 
horizon has hue of 10YR, value of 3 or 4 (4 through 6 
dry), and chroma of 2 or 3. It is 6 to 16 inches thick. 

The Cca and C horizons have hue of 2.5Y, value of 4 
or 5 (6 or 7 dry), and chroma of 2 through 4. Some 
pedons have stratified sandy loam, silt loam, or gravelly 
loam in the lower part of the C horizon. 
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LaDelle series 


The LaDelle series consists of deep, moderately well 
drained, moderately permeable soils on bottom lands. 
These soils formed in silty alluvium. Slope is 0 to 1 
percent. 

LaDelle soils are similar to the Lamoure soils and are 
near the Aberdeen, Lamoure, Rauville, and Ryan soils. 
Lamoure soils are poorly drained. Aberdeen and Ryan 
soils have a natric horizon. Rauville soils are very poorly 
drained. 

Typical pedon from an area of LaDelle silt loam 2,530 
feet east and 610 feet north of the southwest corner of 
sec. 7, T. 151 N., В. 68 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; moderate fine granular struc- 
ture; slightly hard, friable, sticky, and plastic; neutral; 
abrupt smooth boundary. 

A12—7 to 17 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak medium prismatic struc- 
ture parting to moderate fine angular blocky; slightly 
hard, friable, sticky, and plastic; mildly alkaline; clear 
smooth boundary. 

B2—17 to 27 inches; very dark gray (10YR 3/1) silt 
loam, gray (10YR 5/1) dry; moderate medium pris- 
matic structure parting to weak medium angular 
blocky; hard, friable, sticky, and plastic; few fine 
threads of segregated lime; slight effervescence, 
mildly alkaline; clear smooth boundary. 

C1—27 to 42 inches; dark gray (10YR 4/1) silt loam, 
light brownish gray (10YR 6/2) dry; weak medium 
prismatic structure parting to weak fine subangular 
blocky; hard, friable, sticky, and plastic; common fine 
threads of segregated lime; strong effervescence; 
moderately alkaline; clear smooth boundary. 

A1b—42 to 46 inches; very dark gray (10YR 3/1) clay 
loam, gray (10YR 5/1) dry; weak medium prismatic 
structure; hard, firm, sticky, and plastic; many fine 
soft masses of segregated lime; about 1 percent 
pebbles; strong effervescence; moderately alkaline; 
clear smooth boundary. 

C2—46 to 60 inches; gray brown (2.5Y 5/2) clay loam, 
light brownish gray (2.5Y 6/2) dry; massive; very 
hard, firm, sticky, and plastic; about 1 percent peb- 
bles; strong effervescence; moderately alkaline. 


The thickness of the solum is 22 to 40 inches. Depth 
to carbonates is 0 to 20 inches. Thickness of the mollic 
epipedon is 20 to 40 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. It is 14 to 22 inches thick. 

The B2 horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of or 2. Н is mainly silt loam, but 
the range includes loam and silty clay loam. The B2 
horizon is 8 to 14 inches thick. 


SOIL SURVEY 


The C horizon has hue of 10YR or 2.5Y, value of 3 
through 5 (4 through 7 dry), and chroma of 1 or 2. It is 
loam, clay loam, silt loam, or silty clay loam. Some 
pedons have a sandy layer below a depth of 40 inches. 


Lallie series 


The Lallie series consists of deep, poorly drained and 
very poorly drained, slowly permeable soils in lake 
basins. These soils formed in clayey lacustrine sediment. 
Slope is O to 1 percent. 

Lallie soils are simìlar to the Grano soils and are near 
the Colvin and Minnewaukan soils. Grano and Colvin 
soils have a mollic epipedon. In addition, Colvin soils 
have a calcic horizon within a depth of 16 inches. 
Minnewaukan soils are sandy throughout. 

Typical pedon from an area of Lallie loam, 150 feet 
west and 110 feet north of the southeast corner of sec. 
12, T. 153 N., R. 66 W. 


AI 一 0 to 2 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak very fine subangular blocky 
structure parting to weak very fine granular; slightly 
hard, friable, slightly sticky, and nonplastic; slight 
effervescence; mildly alkaline; abrupt smooth bound- 


ary. 
Clg—2 to 25 inches; gray (5Y 5/1) silty clay, light gray 
(BY 7/1) dry; weak medium prismatic structure part- 
ing to strong fine angular blocky; hard, very firm, 
very sticky, and very plastic; strong effervescence; 
moderately alkaline; gradual wavy boundary. 
C2g—25 to 31 inches; grayish brown (2.5Y 5/2) and 
dark gray (SY 4/1) and gray (5Y 5/1) silty clay, light 
gray (2.5Y 7/2 and 5Y 6/1) and gray (5Y 5/1) dry; 
few fine prominent light yellowish brown (10YR 6/4) 
mottles; laminated, massive; hard, very firm, very 
sticky, and very plastic; strong effervescence; mod- 
erately alkaline; gradual smooth boundary. 
C3gcs—31 to 42 inches; olive (SY 5/3) silty clay, pale 
yellow (5Y 7/3) dry; common medium distinct light 
brownish gray (2.5Y 6/2) and few fine prominent 
dark yellowish brown (10YR 3/4) mottles; laminated, 
massive; hard, very firm, very sticky, and very plas- 
tic; strong effervescence; few nests of gypsum crys- 
tals; moderately alkaline; gradual wavy boundary. 
C4g—42 to 60 inches; light olive brown (2.5Y 5/4) silty 
clay, pale yellow (2.5Y 7/4) dry; common medium 
distinct light brownish gray (2.5Y 6/2) mottles; lami- 
nated, massive; hard, very firm, very sticky, and very 
plastic; strong effervescence; moderately alkaline. 


Some pedons are saline. The A horizon has hue of 
10YR through 5Y, value of 2 through 4 (3 through 6 dry), 
and chroma of 1 or 2. It is typically loam, but ranges to 
silty clay and sandy loam. lt is 1 to 5 inches thick. The 
Cg horizon has hue of 2.5Y or 5Y, value of 3 through 5 
(5 through 7 dry), and chroma of 1 through 4. Some 
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pedons have a buried A horizon. Some pedon contain 
layers of coarser material below a depth of 40 inches. 


Lamoure series 


The Lamoure series consists of deep, poorly drained, 
moderately permeable soils on bottom lands. These soils 
formed in silty alluvium. Slope is 0 to 1 percent. 

These soils do not have the colors directly below the 
mollic epipedon defined for the Lamoure series. This 
difference does not alter the usefulness or behavior of 
the soils. 

Lamoure soils are similar to the LaDelle soils and are 
near the LaDelle, Rauville, and Ryan soils. LaDelle soils 
are moderately well drained. Rauville soils are very 
poorly drained. Ryan soils have a natric horizon. 

Typical pedon from an area of Lamoure silt loam, 
2,600 feet west and 935 feet south of the northwest 
corner of sec. 16, T. 151 N., R. 70 W. 


A11—0 to 5 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; moderate fine granular 
structure; slightly hard, friable, slightly sticky, and 
slightly plastic; slight effervescence; mildly alkaline; 
abrupt wavy boundary. 

A12—5 to 12 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure parting to moderate fine granular; 
hard, friable, slightly sticky, and plastic; slight ef- 
fervescence; mildly alkaline; clear wavy boundary. 

B21g—12 to 20 inches; very dark gray (10YR 3/1) silty 
clay loam, dark gray (10YR 4/1) dry; weak medium 
prismatic structure parting to weak fine subangular 
blocky; hard, friable, slightly sticky, and plastic; slight 
effervescence; mildy alkaline; clear irregular bound- 
ary. 

B22g—20 to 26 inches; very dark gray (10YR 3/1) silty 
clay loam, gray (10YR 5/1) dry; weak medium pris- 
matic structure parting to weak fine subangular 
blocky; hard, friable, slightly sticky, and plastic; slight 
effervescence; mildly alkaline; diffuse irregular 
boundary. 

Clg—26 to 40 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam, grayish brown (2.5Y 5/2) dry; massive; 
hard, firm, sticky, and plastic; slight effervescence; 
mildly alkaline; diffuse irregular boundary. 

C2g—40 to 60 inches; olive gray (5Y 4/2) silty clay loam, 
light brownish gray (2.5Y 6/2) dry; massive; hard, 
frim, sticky, and plastic; slight effervescence; mildly 
alkaline. 


The thickness of the solum is 24 to 36 inches. Depth 
to carbonates is 0 to 10 inches. Thickness of the mollic 
epipedon is 24 to 40 inches. A buried A horizon is in 
some pedons below a depth of 30 inches. 
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The A horizon has hue of 10YR, 2.5Y, or 5Y; value of 
2 or 3 (3 or 4 dry), and chroma of 1 or less. It is 12 to 20 
inches thick. 

The B2 horizon has hue of 10YR, 2.5Y, or 5Y; value of 
2 or 3 (3 through 5 dry); and chroma of 1 or less. It is 
mainly silty clay loam, but the range includes silt loam 
and is 12 to 16 inches thick. 

The Cg horizon has hue of 2.5Y or 5Y, value of 3 or 4 
(5 or 6 dry), and chroma of 1 or 2. Some pedons contain 
strata of sand, gravel, or clay loam. 


Larson series 


The Larson series consists of deep, moderately well 
drained and somewhat poorly drained, slowly permeable, 
sodic soils on glacial till plains. These soils formed in 
loamy glacial till. Slope is 1 to 3 percent. 

Larson soils are similar to the Cathay and Miranda 
soils and are near the Cathay, Emrick, Fram, Heimdal, 
and Miranda soils. Cathay soils have tonguing or interfin- 
gering of albic materials into the B21t horizon. Emrick 
and Heimda! soils do not have a natric horizon. Fram 
soils do not have a natric horizon and have a calcic 
horizon within a depth of 16 inches. Miranda soils have 
visible salt crystals within a depth of 16 inches. 

Typical pedon of Larson loam, from an area of Larson- 
Cathay loams, 1 to 3 percent slopes, 2,600 feet west 
and 145 feet south of the northeast corner of sec. 29, T. 
153 N., R. 69 W. 


A1—0 to 6 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky struc- 
ture parting to weak fine granular; slightly hard, fri- 
able, slightly sticky, and slightly plastic; many roots; 
neutral; abrupt smooth boundary. 

A2—6 to 7 inches; very dark gray (10YR 3/1) loam, gray 
(10YR 5/1) dry; moderate medium subangular 
blocky structure parting to moderate thin platy; 
slightly hard, friable, slightly sticky, and slightly plas- 
tic; many roots; neutral; abrupt wavy boundary. 

B21t—7 to 11 inches; very dark brown (10YR 2/2) clay 
loam, dark grayish brown (10YR 4/2) dry; strong 
coarse and medium columnar structure parting to 
strong medium and fine subangular; hard, firm, 
sticky, and plastic; thin very dark gray (10YR 3/1) 
coatings on tops of columns; moderately alkaline; 
gradual wavy boundary. 

B22t—11 to 16 inches; very dark grayish brown (10YR 
3/2) clay loam, dark grayish brown (10YR 4/2) dry; 
strong medium prismatic structure parting to strong 
medium and fine angular blocky; hard, firm, sticky, 
and plastic; mildly alkaline; clear wavy boundary. 

B3ca—16 to 20 inches; very dark grayish brown (10YR 
3/2) clay loam, dark grayish brown (10YR 4/2) dry; 
weak medium prismatic structure parting to moder- 
ate medium and fine subangular blocky; hard, fri- 
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able, sticky, and plastic; slight effervescence; strong- 
ly alkaline; abrupt smooth boundary. 

C1ca—20 to 26 inches; light brownish gray (2.5Y 6/2) 
clay toam, light gray (2.5Y 7/2) dry; weak medium 
prismatic structure parting to moderate medium an- 
gular blocky; hard, firm, sticky, and plastic; about 10 
percent pebbles and coarse fragments; violent ef- 
fervescence; strongly alkaline; gradual wavy bound- 
ary. 

C2ca—26 to 33 inches; grayish brown (2.5Y 5/2) clay 
loam, light gray (2.5Y 7/2) dry; weak medium pris- 
matic structure parting to moderate medium angular 
blocky in the upper part and massive in the lower 
part; hard, firm, sticky, and plastic; violent efferves- 
cence; strongly alkaline. 

C3—33 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam, light brownish gray (2.5Y 6/2) dry; massive; 
hard, firm, sticky, and plastic; strong effervescence; 
strongly alkaline. 


The thickness of the solum is 14 to 24 inches. The A1 
horizon has hue of 10YR, value of 2 or 3 (3 through 5 
dry), and chroma of 1. The A2 horizon has hue of 10YR, 
value of 2 through 5 (5 through 7 dry), and chroma of 1. 
It is loam or silt loam. In many profiles, the A1 and A2 
horizons are mixed in cultivation. 

The B2 horizon has hue of 10YR or 2.5Y, value of 2 
through 4 (4 through 6 dry), and chroma of 2 through 3. 
It is loam or clay loam. Some profiles do not have a 
B3ca horizon. 

The C horizon has hue of 2.5Y or 5Y, value of 4 
through 6 (5 through 7 dry), and chroma of 2 through 4. 
It is moderately alkaline or strongly alkaline and contains 
5 to 10 percent rock fragments by volume. 


Letcher series 


The Letcher series consists of deep, moderately well 
drained, sodic soils on outwash plains. Permeability in 
these soils is slow in the subsoil and moderately rapid in 
the underlying material. These soils formed in sandy 
glacial outwash and eolian material. Slope is 1 to 3 
percent. 

Letcher soils are near the Egeland, Embden, Hecla, 
and Stirum soils. Egeland, Embden, and Hecla soils have 
no natric horizon. Stirum soils are poorly drained and 
have a strongly calcareous B horizon. 

Typical pedon of Letcher fine sandy loam, from an 
area of Embden-Letcher fine sandy loams, 1 to 3 per- 
cent siopes, 1,900 feet south and 860 feet west of the 
northeast corner of sec. 30, T. 154 N., R. 71 W. 


Ap 一 0 to 9 inches; black (10YR 2/1) fine sandy loam, 
dark gray (10YR 4/1) dry; weak very fine granular 
structure: soft, very friable, slightly sticky, and slight- 
ly plastic; mildly alkaline; abrupt wavy boundary. 
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A2—9 to 10 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, grayish brown (10YR 5/2) dry; 
weak very fine platy structure; slightly hard, very 
friable, nonsticky, and nonplastic; mildly alkaline; 
clear wavy boundary. 

B2t—10 to 16 inches; dark grayish brown (10YR 4/2) 
fine sandy loam, brown (10YR 5/3) dry; strong 
coarse columnar structure parting to strong medium 
and fine subangular; hard, very friable, slightly sticky, 
and slightly plastic; common thin clay films on faces 
of peds; very thin very dark gray (10YR 3/1) coat- 
ings on tops of columns; slight effervescence; 
strongly alkaline; clear wavy boundary. 

B3ca—16 to 23 inches; brown (10YR 4/3) fine sandy 
loam, brown (10YR 5/3) dry; moderate coarse pris- 
matic structure parting to moderate medium and fine 
subangular; hard, very friable, slightly sticky, and 
plastic; common thin clay films on faces of peds; 
many fine distinct segregations of lime; strong ef- 
fervescence; strongly alkaline; clear wavy boundary. 

C1ca—23 to 34 inches; light olive brown (2.5Y 5/4) fine 
sandy loam, light yellowish brown (2.5Y 6/4) dry; 
many coarse distinct moitles of light olive gray (5Y 
6/2); weak coarse prismatic structure; hard, friable, 
slightly sticky, and slightly plastic; strong efferves- 
cence; strongly alkaline; gradual wavy boundary. 

C2—34 to 39 inches; light olive brown (2.5Y 5/4) loam, 
light yellowish brown (2.5Y 6/4) dry; common fine 
distinct yellowish brown (10YR 5/6) and many 
coarse distinct light olive (5Y 6/2) mottles; weak 
coarse prismatic structure; hard, friable, slightly 
sticky, and slightly plastic; strong effervescence; 
strongly alkaline; gradual wavy boundary. 

llC—39 to 60 inches; light olive brown (2.5Y 5.4) sand; 
light yellowish brown (2.5Y 6/4) dry; many fine dis- 
tinct yellowish brown (10YR 5/6) and light olive gray 
(5Y 6/2) mottles; single grain loose, nonsticky, and 
nonplastic; slight effervescence; strongly alkaline. 


The thickness of the solum is 15 to 36 inches. Depth 
to carbonates is 10 to 25 inches. 

The Ap horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 1. It is fine sandy loam or sandy 
loam and is 6 to 14 inches thick. The A2 horizon has 
hue of 10YR or 2.5Y, value of 3 or 4 (5 through 7 dry), 
and chroma of 1 or 2. It is fine sandy loam, loamy fine 
sand, or sandy loam, and is 1 inch to 2 inches thick. 
There is no A2 horizon in some profiles, and in other 
profiles, the Ap and A2 horizons are mixed in cultivation. 

The B2t horizon has hue of 10YR or 2.5Y, value of 3 
or 4 (4 or 5 dry), and chroma of 2 or 3 moist or dry. It is 
fine sandy loam or sandy loam. 

The C horizon has hue of 10YR, 2.5Y, or 5Y; value of 
4 or 5 (5 or 6 dry); and chroma of 1 through 4 moist or 
dry. It is loam, fine sandy loam, or loamy fine sand; but 
sand is within the range for the lower part of the C 
horizon. Some pedons have a buried A horizon. 
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Maddock series 


The Maddock series consists of deep, well drained, 
rapidly permeable soils on sandy uplands. These soils 
formed in eolian and outwash sands. Slope is 1 to 15 
percent. 

Maddock soils are similar to the Hecla soils and are 
near the Dickey, Egeland, Embden, Hecla, and Towner 
soils. Dickey and Towner soils have loam or clay loam in 
the lower part of their C horizon. Egeland and Embden 
soils have a loam or fine sandy loam control section. 
Hecla soils have a thicker mollic epipedon and are mod- 
erately well drained. 

Typical pedon of Maddock loamy fine sand, from an 
area of Maddock-Hecla loamy fine sands, 3 to 6 percent 
slopes, 1,130 feet south and 150 feet west of the north- 
east corner of sec. 7, T. 156 N., R. 71 W. 


A1—0 to 12 inches; very dark gray (10YR 3/1) loamy 
fine sand, dark gray (10YR 4/1) dry; single grain; 
loose, nonsticky, and nonplastic; neutral; clear 
smooth boundary. 

B2—12 to 21 inches; dark brown (10YR 3/3) loamy fine 
sand, brown (10YR 5/3) dry; weak coarse prismatic 
structure; loose, nonsticky, and nonplastic; neutral; 
clear smooth boundary. 

C1—21 to 50 inches; dark brown (10YR 4/3) fine sand, 
brown (10YR 5/3) dry; single grain; loose, nonsticky, 
and nonplastic; neutral; gradual boundary. 

C2—50 to 60 inches; dark grayish brown (2.5Y 4/2) fine 
sand, light brownish gray (2.5Y 6/2) dry; single 
grain; loose, nonsticky, and nonplastic; neutral; slight 
effervescence. 


The thickness of the solum is 10 to 30 inches. Thick- 
ness of the mollic epipedon is 10 to 16 inches. Some 
profiles contain a few pebbles and coarse fragments. 

The A horizon has hue of 10YR, value of 2 or 3 (3 
through 5 dry), and chroma of 1. It is mainly loamy fine 
sand, but the range includes loamy sand, fine sandy 
loam, and sandy loam. 

The B2 horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 2 or 3. It is typically loamy fine 
sand, but the range includes fine sand and loamy sand. 

The C horizon has hue of 10YR or 2.5Y, value of 3 or 
4 (4 through 6 dry), and chroma of 2 through 4. 


Marysland series 


The Marysland series consists of deep, poorly drained 
and very poorly drained soils in outwash basins and 


drainageways. These soils are moderately permeable in 


the upper part and are rapidly permeable in the underly- 
ing material. These soils are moderately deep over sand 
and gravel. They formed in loamy alluvium over sand 
and gravel. Slope is 0 to 1 percent. 
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Marysland soils are similar to the Divide soils and are 
near the Arvilla, Borup, Divide, Fordville, and Renshaw 
soils in the landscape. Arvilla, Fordville, and Renshaw 
soils have a B horizon and are better drained. Borup 
soils have a coarse-silty texture in the solum and do not 
have sand and gravel at a depth of 20 to 40 inches. 
Divide soils are better drained and do not have distinct 
mottles within a depth of 16 inches. 

Typical pedon from an area of Marysland loam, 1,320 
feet south and 1,055 feet east of the northwest corner of 
sec. 17, T. 151 М, В. 67 W. 


Ap 一 0 to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine and very fine granular 
structure; slightly hard, friable, slightly sticky, and 
slightly plastic; strong effervescence; mildly alkaline; 
abrupt irregular boundary. 

C1ca—8 to 17 inches; dark gray (5Y 4/1) light clay loam, 
gray (5Y 6/1) dry; common fine faint gray (5Y 5/1) 
and few fine distinct brown (10YR 4/3) mottles; very 
coarse and coarse subangular blocky structure part- 
ing to weak very fine and fine granular; hard, friabie, 
sticky, and plastic; violent effervescence; mildly alka- 
line; clear wavy boundary. 

C2ca—17 to 26 inches; olive gray (5Y 5/2) loam, light 
gray (5Y 7/2) dry; many coarse prominent dark 
brown (7.5YR 4/4) mottles; weak medium subangu- 
lar blocky structure; slightly hard, friable, sticky, and 
plastic; violent effervescence; mildly alkaline; clear 
wavy boundary. 

llC3g—26 to 60 inches; dark grayish brown (10YR 4/2) 
coarse sand, light brownish gray (10YR 6/2) dry; 
few coarse distinct dark brown (7.5YR 4/4) mottles; 
few fine prominent yellowish red (5YR 4/6) mottles; 
many fine medium faint dark gray (10YR 4/1) mot- 
tles, and few fine faint very dark gray (10YR 3/1) 
mottles; single grain; loose, nonsticky, and nonplas- 
tic; about 10 percent gravel; slight effervescence; 
mildly alkaline. 


The depth to the IIC horizon is 20 to 40 inches. The 
thickness of the mollic epipedon is 7 to 20 inches. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3 (4 or 5 dry), and chroma of 1; or it is N 2/0 or N 3/0 
(N 4/0 or N 5/0 dry). 

The Cca horizon has hue of 2.5Y or 5Y, value of 4 or 
5 (5 through 7 dry), and chroma of 1 or 2. It is clay loam, 
sandy clay loam, or loam. The ИС horizon is coarse sand 
or stratified sand and gravel. In some pedons a buried A 
horizon is above the ИС horizon. 


Minnewaukan series 


The Minnewaukan series consists of deep, poorly 
drained, rapidly permeable soils in lake basins. These 
soils formed in calcareous sands. Slope is 1 to 3 per- 
cent. 
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Minnewaukan soils are near the Lallie soils. Lallie soils 
are fine textured throughout. 

Typical pedon from an area of Minnewaukan loamy 
fine sand, 1 to 3 percent slopes, 1,025 feet south and 
1,050 feet east of the northwest corner of sec. 14, T. 
153 N., R. 66 W. 


A1—0 to 2 inches; very dark gray (10YR 3/1) loamy fine 
sand, gray (10YR 5/1) dry; weak fine granular struc- 
ture; loose, nonsticky, and nonplastic; mildly alka- 
line; abrupt smooth boundary. 

AC—2 to 5 inches; very dark grayish brown (2.5Y 3/2) 
loamy fine sand, grayish brown (2.5Y 5/2) dry; 
single grain; loose, nonsticky, and nonplastic; neu- 
tral; abrupt smooth boundary. 

С19—5 to 19 inches; olive gray (5Y 4/2) fine sand, light 
olive gray (5Y 6/2) dry; common fine prominent dark 
yellowish brown (10YR 3/6) mottles; single grain; 
loose, nonsticky, and nonplastic; strong efferves- 
cence; moderately alkaline; clear wavy boundary. 

C2g—19 to 33 inches; dark grayish brown (2.5Y 4/2) 
and grayish brown (2.5Y 5/2) fine sand, grayish 
brown (2.5Y 5/2) and light brownish gray (2.5Y 6/2) 
dry; common fine prominent dark yellowish brown 
(10YR 3/6) mottles; single grain; slightly hard, loose, 
nonsticky, and nonplastic; strong effervescence; 
moderately alkaline; clear wavy boundary. 

C3g—33 to 45 inches; olive gray (БҮ 5/2) fine sand, light 
gray (БҮ 7/2) moist; few medium prominent yellow- 
ish brown (10YR 5/6) mottles; single grain; slightly 
hard, loose, nonsticky, and nonplastic; strong ef- 
fervescence; moderately alkaline; clear wavy bound- 


ary. 

C4g—45 to 60 inches; olive gray (5Y 5/2) fine sand, light 
olive gray (БҮ 6/2) dry; few fine prominent dark 
yellowish brown (10YR 3/4) mottles; single grain; 
slightly hard, loose, nonsticky, and nonplastic; strong 
effervescence; moderately alkaline. 


The 10- to 40-inch control section is typically fine 
sand, but ranges to loamy sand, loamy fine sand, or 
sand. Some pedons contain up to 20 percent gravel by 
volume. Some pedons are saline. 

The A1 and AC horizons have hue of 10YR through 
БҮ, value of 2 through 4 (3 through 6 dry), and chroma 
of 1 or 2. 

The C horizon has hue of 2.5Y or 5Y, value of 3 
through 5 (4 through 7 dry), and chroma of 1 through 4. 


Miranda series 


The Miranda soils consist of deep, moderately well 
drained or somewhat poorly drained, very slowly perme- 
able sodic soils on glacial till plains. These soìls formed 
in loamy calcareous glacial till. Slope is 1 to 6 percent. 

Miranda soils are similar to the Cathay, Cavour, Cres- 
bard, and Larson soils and are near the Cathay, Cavour, 
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Cresbard, Larson, and Vallers soils. Cathay, Cavour, 
Cresbard, and Larson soils һауе-а thicker A horizon and 
do not have high accumulations of salts near the sur- 
face. Vallers soils have no natric horizon. 

Typical pedon of Miranda loam, from an area of 
Cavour-Miranda complex, 1 to 6 percent slopes, 1,450 
feet west and 140 feet north of the southeast corner of 
sec. 36, T. 154 N., R. 71 W. 


A1—0 to 3 inches; very dark gray (10YR 3/1) loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure parting to weak very fine granular; soft, 
very friable, slightly sticky, and plastic; many roots; 
neutral; abrupt smooth boundary. 

A2—3 to 5 inches; very dark gray (10YR 3/1) loam, gray 
(10YR 5/1) dry; moderate medium platy structure 
parting to weak fine subangular blocky; soft, very 
friable, slightly sticky, and slightly plastic; many 
roots; neutral; abrupt boundary. 

B21t—5 to 9 inches; very dark gray (10YR 3/1) clay 
loam, dark gray (10YR 4/1) dry; moderate medium 
and coarse columnar structure parting to moderate 
medium subangular blocky; hard, firm, sticky, and 
plastic; few roots on tops of columns; very dark gray 
(10YR 5/1) dry uncoated very fine sand grains on 
tops of columns; mildly alkaline; clear smooth 
boundary. 

B22t—9 to 14 inches; black (10YR 2/1) clay loam, dark 
gray (10YR 4/1) dry; moderate medium and coarse 
prismatic structure parting to strong medium and 
coarse angular blocky; very hard, firm, sticky, and 
plastic; common medium nests and common fine 
threads of salt; moderately alkaline; clear smooth 
boundary. 

B23tsa—14 to 19 inches; very dark grayish brown (10YR 
3/2) clay loam, dark grayish brown (10YR 4/2) dry; 
moderate medium subangular blocky structure part- 
ing to moderate fine subangular blocky; very hard, 
firm, sticky, and plastic; few medium and large nests 
and common fine threads of salt; moderately alka- 
line; abrupt irregular boundary. 

B3sa—19 to 22 inches; very dark grayish brown (2.5Y 
3/2) heavy clay loam, dark grayish brown (2.5Y 4/2) 
dry; weak medium subangular blocky structure part- 
ing to weak fine subangular blocky; hard, friable, 
sticky, and very plastic; common medium and large 
nests of salts; fine irregularly shaped soft masses of 
segregated lime; slight effervescence; strongly alka- 
line; gradual wavy boundary. 

C1casa—22 to 46 inches; dark grayish brown (2.5Y 4/2) 
clay loam, light yellowish brown (2.5Y 6/4) dry; 
many large distinct light brownish gray (2.5Y 6/2) 
mottles; massive; hard, friable, sticky, and plastic; 
common medium and large nests of salt; strong 
effervescence; strongly alkaline; gradual wavy 
boundary. 
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C2cs—46 to 60 inches; olive brown (2.5Y 4/4) clay 
loam, light olive brown (2.5Y 5/4) dry; many large 
prominent dark gray (N 4/0) and common medium 
prominent yellowish red (5YR 4/6) mottles; massive; 
very hard, friable, sticky, and plastic; few fine nests 
of salt and fine gypsum crystals; slight efferves- 
cence; strongly alkaline. 


The thickness of the solum is 10 to 22 inches. Depth 
to carbonates is 10 to 25 inches. The depth to gypsum 
and salt accumulations is 6 to 16 inches. Some pedons 
contain 2 to 10 percent pebbles. 

The A1 horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 1. It is 1 inch to 3 inches thick. 
The A2 horizon has hue of 10YR, value of 3 or 4 (5 or 6 
dry), and chroma of 1. Typically, it is loam, but the range 
includes silt foam. The A2 horizon is 2 to 5 inches thick. 
In cultivated areas, the A horizon and upper part of the B 
horizon are mixed. 

The B2t horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 1 or 2. It is 4 to 14 inches thick. 

The C horizon has hue of 2.5Y or 5Y, value of 4 or 5 
(5 through 7 dry), and chroma of 2 through 4. It is clay 
loam or loam. Mottles range from few to many. 


Miranda variant 


The Miranda variant soils consist of deep, moderately 
well drained or somewhat poorly drained, very slowly 
permeable sodic soils on side slopes and foot slopes 
below breaks. These soils formed in calcareous glacial 
till over noncalcareous weathered shale. Slope is 3 to 15 
percent. 

Miranda variant soils are similar to the Cavour, 
Darnen, Cresbard, Miranda, and Ryan soils and are near 
the Cavour, Cresbard, Darnen, Esmond, Lamoure, and 
Ryan soils. Cavour and Cresbard soils formed in glacial 
till, have a thicker A horizon, and do not have accumula- 
tions of salts near the surface. Miranda soils formed in 
glacial till and have a lower clay content. Ryan soils are 
poorly drained and are on stream terraces and bottom 
lands. Miranda variant soils are on steeper slopes. 
Esmond and Darnen soils have no natric horizon. La- 
moure soils have no natric horizon and are on level 
stream bottom lands. 

Typical pedon from an area of Miranda Variant loam, 3 
to 15 percent slopes, 1,110 feet south and 65 feet west 
of the northeast corner of sec. 36, T. 151 N., R. 66 W. 


A2—0 to 1 inch; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine play structure parting to 
weak fine granular; soft, very friable, slightly sticky, 
and plastic; many. roots; mildly alkaline; abrupt 
smooth boundary. 

B2t—1 to 8 inches; black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) dry; moderate medium columnar 
structure parting to strong medium and fine angular 
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blocky; very hard, firm, sticky, and plastic; common 
roots on tops of columns; very dark gray (10YR 5/1) 
dry silt coatings on tops of columns; moderately 
alkaline; clear wavy boundary. 

B3ca—8 to 13 inches; very dark grayish brown (2.5Y 
3/2) silty clay, grayish brown (2.5Y 5/2) dry; moder- 
ate, medium prismatic structure parting to strong 
medium and fine angular blocky; very hard, firm, 
sticky, and plastic; few roots, strong effervescence; 
moderately alkaline; clear smooth boundary. 

C1casa—13 to 24 inches; dark grayish brown (2.5Y 4/2) 
silty clay, grayish brown (2.5Y 5/2) dry; common fine 
and medium faint light gray (2.5Y 7/2) dry mottles; 
moderate medium prismatic structure parting to 
moderate medium angular blocky; very hard, firm, 
sticky, and plastic; common medium nests of salt; 
medium irregularly shaped soft masses of segre- 
gated lime; violent effervescence; strongly alkaline; 
gradual wavy boundary. 

C2cssa—24 to 36 inches; olive gray (5Y 4/2) silty clay; 
olive gray (5Y 5/2) dry; few fine, prominent reddish 
brown (5YR 5/4) dry mottles; massive, very hard, 
friable, sticky, and plastic; common medium nests of 
salt and gypsum; strongly alkaline; gradual wavy 
boundary. 

C3cs—36 to 42 inches; olive gray (5Y 4/2) silty clay; 
olive gray (БҮ 5/2) dry; common fine distinct reddish 
brown (5YR 5/4) dry mottles; massive; very hard, 
friable, sticky, and plastic; common medium nests of 
salt and gypsum; strongly alkaline; about 10 percent 
fine soft shale fragments, gradual wavy boundary. 

llcr—42 to 60 inches; weathered shale bedrock: 


The thickness of the solum is 10 to 18 inches. Depth 
to carbonates is 8 to 15 inches. The depth to gypsum 
and salt accumulations is 8 to 13 inches. 

The A2 horizon has hue of 10YR, value of 2 through 4 
(3 through 5 dry), and chroma of 1. lt is 1 inch to 2 
inches thick. The B2t horizon has hue of 10YR or 2.5Y, 
value of or 3 (3 through 5 dry), and chroma of 1 or 2. It 
is 6 to 14 inches thick. Typically, it is silty clay, but the 
range includes silty clay loam and clay loam. 

In some pedons, the lower parts of the B2t horizon 
and the B3ca horizon contain few or common gypsum 
crystals and other salts. Some profiles have no B3ca 
horizon. 

The C horizon has hue of 2.5Y or SY and value of 3 
through 5 (4 through 7 dry). 


Overly series 


The Overly series consists of deep, moderately well 
drained soils on glacial lake plains. Permeability of these 
soils is moderately slow. These soils formed in silty, 
calcareous glacial lacustrine sediment. Slope is 1 to 3 
percent. 
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Overly soils are similar to the Gardena and Great 
Bend soils and are near the Bearden, Colvin, and Great 
Bend soils. Gardena soils have a coarse-silty control 
section. Great Bend soils have a mollic epipedon less 
than 16 inches thick. Bearden and Colvin soils are some- 
what poorly drained and poorly drained, respectively. In 
addition, they have a calcic horizon within a depth of 16 
inches. 

Typical pedon from an area of Overly silty clay loam, 1 
to 3 percent slopes, 1,925 feet south and 850 feet east 
of the northwest corner of sec. 23, T. 153 N., R. 66 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; moderate fine granular 
structure; slightly hard, friable, slightly sticky, and 
slightly plastic; mildly alkaline; abrupt smooth bound- 
ary. 

A12—7 to 10 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky, and slightly plastic; mildly alkaline; 
clear wavy boundary. 

B21—10 to 18 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate medium 
prismatic structure parting to moderate fine and 
medium angular blocky; hard, firm, sticky, and plas- 
tic; mildly alkaline; clear wavy boundary. 

B22—18 to 25 inches; very dark gray (10YR 3/1) silty 
clay loam, dark gray (10YR. 4/1) dry; moderate 
medium prismatic structure parting to moderate fine 
and medium angular blocky; hard, firm, sticky, and 
plastic; slight effervescence lime in few fine rounded 
segregated soft masses; moderately alkaline; clear 
wavy boundary. 

B3ca—25 to 27 inches; very dark grayish brown (2.5Y 
3/2) silty clay loam, grayish brown (2.5Y 5/2) dry; 
weak medium prismatic structure parting to moder- 
ate medium angular blocky; hard, firm, sticky, and 
plastic; slight effervescence; strongly effervescent 
lime in many medium segregated soft masses; mod- 
erately alkaline; clear wavy boundary. 

C1ca—27 to 42 inches; light brownish gray (2.5Y 6/2) 
silty clay loam, light gray (2.5Y 7/2) dry; massive; 
hard, firm, sticky, and plastic; violent effervscence; 
moderately alkaline; clear wavy boundary. 

C2—42 to 60 inches; olive (5Y 5/3) silty clay loam, pale 
yellow (5Y 7/3) dry; few fine faint olive (5Y 5/4) 
mottles; massive and laminated; hard, firm, sticky, 
and plastic; strong effervescence; strongly efferves- 
cent lime in common medium irregularly shaped 
segregated soft masses and threads; moderately al- 
kaline. 


The thickness of the solum is 16 to 36 inches. The 
mollic epipedon is 16 to 30 inches thick. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. It is 8 to 18 inches thick. 
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The B2 horizon has hue of 10YR or 2.5Y, value of 2 to 
4 (3 to 5 dry), and chroma of 1 or 2. 

The Cca horizon has hue of 2.5Y, value of 4 through 6 
(6 or 7 dry), and chroma of 2 through 4. The lime is 
disseminated or segregated in soft masses. The C hori- 
zon has hue of 2.5Y or 5Y, value of 4 through 6 (6 or 7 
dry), and chroma of 1 through 4. Mottles range from few 
to many and are faint to prominent. Typically, the C 
horizon is silty clay loam, but clay loam is below a depth 
of 40 inches in some pedons. 


Parnell series 


The Parnell series consists of deep, very poorly 
drained, slowly permeable soils in deep closed depres- 
sions in glacial till plains. These soils formed in loamy or 
silty local alluvium. Slope is 0 to 1 percent. 

Parnell soils are similar to the Tonka soils, and are 
near the Tonka and Vallers soils. Tonka soils have an 
albic horizon more than 4 inches thick. Vallers soils are 
poorly drained and have a high accumulation of free 
carbonates within a depth of 16 inches. 

Typical pedon from an area of Parnell silty clay loam, 
2,065 feet east and 75 feet south of the northwest 
corner of sec. 24, T. 156 N., R. 69 W. 


01—1 inch to O; partially decomposed organic matter. 

A1—0 to 14 inches; black (10YR 2/1) silty clay loam， 
very dark gray (10YR 3/1) dry; moderate very fine 
subangular blocky and granular structure; hard, fri- 
able, sticky, and plastic; slightly acid, clear smooth 
boundary. 

B2tg—14 to 36 inches; black (5Y 2/1) silty clay, very 
dark gray (SY 3/1) dry; moderate coarse subangular 
blocky structure parting to strong very fine subangu- 
lar blocky; very hard, firm, very sticky, and very plas- 
tic; few thin clay films on vertical faces of peds; 
neutral; gradual irregular boundary. 

С19—36 to 46 inches; dark gray (БҮ 4/1) silty clay loam, 
gray (SY 5/1) dry; many fine distinct olive (5Y 4/3) 
mottles; massive; very hard, firm, sticky, and plastic; 
mildly alkaline; clear irregular boundary. 

C2g—46 to 60 inches; olive gray (5Y 5/2) silty clay loam, 
light olive gray (5Y 6/2) dry; many large prominent 
yellowish brown (10YR 5/6) mottles; massive; very 
hard, firm, sticky, and plastic; common fine concre- 
tions of segregated lime; strong effervescence; 
mildly alkaline. 


The thickness of the solum and the depth to carbon- 
ates is 35 to 60 inches. Thickness of the mollic epipedon 
is 24 to 50 inches. 

The 0 horizon is 0 to 4 inches thick. The A1 horizon 
has hue of 10YR, value of 2 (3 dry), and chroma of 1, or 
is N 2/0 (N 3/0 dry). It is 10 to 25 inches thick and has 
faint mottles in some pedons. Reaction is neutral or 
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slightly acid. Some pedons have an A2 horizon as much 
as 4 inches thick. 

The B2t horizon has hue of 2.5Y or 5Y, value of 2 
through 4 (3 through 5 dry), and chroma of 1 or 2. it is 
typically silty clay, but the range includes silty clay loam 
and clay loam. It is 14 to 36 inches thick and has faint to 
prominent mottles in some pedons. Reaction is slightly 
acid to mildly alkaline. 

The C horizon has hue of 5Y, value of 4 or 5 (5 or 6 
dry), and chroma of 1 or 2. It is typically silty clay loam, 
but the range includes loam and clay loam. Mottles are 
faint to prominent. Reaction is neutral or mildly alkaline. 


Rauville series 


The Rauville series consists of deep, very poorly 
drained soils on stream bottom lands and in drain- 
ageways on glacial till plains. Permeability of these soils 
is moderately slow. These soils formed in calcareous 
silty alluvium. Slope is O to 1 percent. 

Rauville soils are similar to the Lamoure soils, and are 
near the Lamoure, Colvin, and LaDelle soils. Lamoure 
soils are poorly drained. LaDelle soils are moderately 
well drained and are not calcareous to the surface. 
Colvin soils have a calcic horizon within a depth of 16 
inches. 

Typical pedon from an area of Rauville silt loam, 1,240 
feet north and 720 feet east of the southwest corner of 
sec. 9, T. 151 N., R. 65 W. 


A11—0 to 8 inches; black (10YR 2/1) silt loam, gray 
(10YR 5/1) dry; weak medium subangular blocky 
structure parting to moderate fine granular; slightly 
hard, friable, slightly sticky, and slightly plastic; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

A12—8 to 20 inches; black (10YR 2/1) silt loam, gray 
(10YR 5/1) dry; weak medium subangular blocky 
structure; slightly hard, friable, slightly sticky, and 
slightly plastic; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

A13g—20 to 29 inches; very dark gray (10YR 3/1) silty 
clay loam, gray (10YR 5/1) dry; few fine distinct 
brown (10YR 4/3) mottles; weak medium subangu- 
lar blocky structure parting to moderate fine granu- 
lar; hard, firm sticky, and plastic; strong efferves- 
cence; mildly alkaline; gradual wavy boundary. 

C1g—29 to 42 inches; very dark grayish brown (10YR 
3/2) silty clay loam, grayish brown (10YR 5/2) dry; 
few fine distinct dark yellowish brown (10YR 4/4) 
mottles; massive; very hard, very firm, sticky and 
plastic; slight effervescence; mildly alkaline; clear 
wavy boundary. 

С20--42 to 60 inches; olive gray (SY 5/2) silty clay loam, 
light gray (5Y 7/2); dry; many fine distinct light olive 
brown (2.5Y 5/4) mottles; massive; very hard, very 
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firm, sticky, and plastic; slight effervescence; mildly 
alkaline. 


The thickness of the mollic epipedon is 24 to 35 
inches. The profile averages 25 to 35 percent clay. 
Some pedons have a buried A horizon, and other 
pedons have an O horizon as much as 6 inches thick. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3 (3 through 5 dry), and chroma of or 2. 

The Cg horizon has hue of 10YR, 2.5Y, or 5Y; value of 
3 through 5 (5 through 7 dry); and chroma of 1 or 2. 
Some pedons have a ИС horizon of stratified sand or 
gravel below a depth of 40 inches. 


Renshaw series 


The Renshaw series consists of deep, somewhat ex- 
cessively drained, rapidly permeable soils on stream ter- 
races and outwash plains. These soils are shallow over 
sand and gravel. They formed in a thin mantle of loamy 
alluvium over sand and gravel. Slope is 1 to 6 percent. 

Renshaw soils are similar to the Brantford, Fordville, 
and Sioux soils, and are near the Divide, Fordville, Mar- 
ysland, and Sioux soils. Brantford soils have shaly sand 
and gravel in the llC horizon. Fordville soils have a 
thicker solum, and the ИС horizon is at a depth of 20 to 
40 inches. Sioux soils do not have a B horizon. The 
somewhat poorly drained Divide soils and the poorly 
drained and very poorly drained Marysland soils have a 
calcic horizon. 

Typical pedon from an area of Renshaw loam, 1 to 3 
percent slopes, 2,000 feet south and 90 feet east of the 
northwest corner of sec. 9 T. 151 N., R. 70 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak very fine granular struc- 
ture; slightly hard, very friable, slightly sticky, and 
plastic; about 5 percent gravel; neutral; abrupt 
smooth boundary. 

B21—7 to 12 inches; very dark grayish brown (10YR 
3/2) loam, dark brown (10YR 4/3) dry; moderate 
medium prismatic structure parting to weak medium 
subangular blocky; hard, friable, slightly sticky, and 
plastic; about 5 percent gravel; neutral; clear smooth 
boundary. 

B22—12 to 16 inches; dark brown (10YR 4/3) loam, 
brown (10YR 5/3) dry; moderate medium prismatic 
Structure parting to weak medium subangular blocky; 
hard, friable, slightly sticky, and plastic; about 5 per- 
cent gravel; neutral; clear smooth boundary. 

IIC1ca 一 16 to 38 inches; dark brown (10YR 4/3), dark 
gray (10YR 4/1) and light gray (10YR 7/2) coarse 
sand and gravel, brown (10YR 5/3), gray (10YR 
5/1), and white (10YR 8/2) dry; single grain; loose, 
nonsticky, and nonplastic; about 25 percent gravel; 
lime crusts on pebbles; strong effervescence; neu- 
tral; gradual wavy boundary. 
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1С2--38 to 60 inches; dark brown (10YR 4/3), dark gray 
(10YR 4/1), and brown (7.5YR 5/4) coarse sand 
and gravel, brown (10YR 5/3), gray (10YR 5/1), and 
light brown (7.5YR 6/4) dry; single grain; loose, non- 
sticky, and nonplastic; about 35 percent gravel; 
slight effervescence; neutral. 


The thickness of the solum, the depth to carbonates, 
and the depth to sand and gravel is 14 to 20 inches. 
Thickness of the mollic epipedon is 10 to 16 inches and 
includes all or most of the B horizon. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. Thickness is 5 to 8 inches. 

The B2 horizon has hue of 10YR, value of 3 or 4 (4 or 
5 dry), and chroma of 2 or 3. It is 6 to 12 inches thick. 
Typically, the B2 horizon is loam, but the range includes 
light clay loam. 

The IIC horizon has hue of 10YR and 7.5YR. It is 
gravel, coarse sand, sand and gravel, or stratified sand 
and gravel. Reaction ìs neutral or mildly alkaline. 


Ryan series 


The Ryan series consists of deep, poorly drained, very 
slowly permeable, sodic soils on stream bottom lands, 
low terraces, and in glacial lake plains. These soils 
formed in clayey lacustrine and alluvial sediment. Slope 
is O to 1 percent. 

Ryan soils are near the LaDelle and Lamoure soils. 
These soils contain less clay and have no natric horizon. 

Typical pedon from an area of Ryan silty clay, 2,010 
feet north and 25 feet east of the southwest corner of 
sec. 18, T. 151 N., R. 68 W. 


А--0 to 3 inches; black (10YR 2/1) silty clay, gray 
(10YR 5/1) and dark gray (10YR 4/1) dry; weak fine 
granular structure; hard, friable, slightly sticky, and 
slightly plastic; slightly acid; abrupt smooth bound- 


ary. 

B21t—3 to 10 inches; black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; strong medium prismatic struc- 
ture parting to strong fine and medium subangular; 
extremely hard, very firm, very sticky, and very plas- 
tic; moderately alkaline; clear smooth boundary. 

B221—10 to 16 inches; black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; strong medium prismatic struc- 
ture parting to strong fine and medium subangular 
blocky; extremely hard, very firm, very sticky, and 
very plastic; few small masses of salts; slight ef- 
fervescence; moderately alkaline; clear wavy bound- 
ary. 

C1cs—16 to 21 inches; black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; moderate medium prismatic 
structure parting to moderate fine prismatic; very 
hard, firm, very sticky, and very plastic; many fine 
threads and crystals of calcium sulfate; slight ef- 
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fervescence; moderately alkaline; gradual wavy 
boundary. 

C2—21 to 36 inches; very dark gray (10YR 3/1) silty 
clay, gray (10YR 5/1) dry; weak coarse prismatic 
structure; very hard, firm, very sticky, and very plas- 
tic; few fine crystals and nests of calcium sulfate; 
strong effervescence; strongly alkaline; gradual wavy 
boundary. 

C3—36 to 60 inches; olive gray (SV 4/2) silty clay, light 
olive gray (5Y 6/2) dry; common fine distinct light 
olive brown (2.5Y 5/4) mottles; massive; very hard, 
firm, very sticky, and very plastic; strong efferves- 
cence; strongly alkaline. 


The thickness of the solum is 9 to 16 inches. The 
mollic epipedon is 20 to 50 inches thick. 

The A1 horizon has hue of 10YR through 5Y, value of 
2 or 3 (3 through 5 dry), and chroma of 1; or it is N 2/0 
ог М 3/0 (М 3/0 through М 5/0 dry). It is 1 to 4 inches 
thick. In some pedons an A2 horizon is 1 to 2 inches 
thick. in cultivated areas there is an Ap horizon consist- 
ing of the A horizon and the upper part of the B2t 
horizon. 

The B2t horizon has hue of 10YR through 5Y, value of 
2 or 3 (3 or 4 dry), and chroma of 1; or it is М 2/0 or М 
3/0 (N 3/0 or N 4/0 dry). It is clay or silty clay and is 6 
to 14 inches thick. Reaction is neutral to moderately 
alkaline. 

The C horizon has hue of 10YR, 2.5Y, or 5Y; value of 
2 through 4 (4 through 6 dry); and chroma of 1 or 2. It is 
typically silty clay, but the range includes clay or silty 
clay loam. 


Sioux series 


The Sioux series consists of deep, excessively 
drained, rapidly permeable soils on stream terraces, 
outwash plains, eskers, and glacial moraines. These 
soils are shallow over sand and gravel. They formed in 
loamy material over sand and gravel outwash. Slope is 1 
to 25 percent. 

Sioux soils are similar to the Coe and Renshaw soils 
and are near the Arvilla, Barnes, Buse, Fordville, and 
Renshaw soils. Coe soils have a shaly C horizon. Arvilla, 
Fordville, and Renshaw soils have a B horizon and are 
more than 14 inches deep to sand and gravel. Barnes 
and Buse soils have more clay throughout the profile 
and formed in loamy glacial till. 

Typical pedon from an area of Sioux gravelly loam, 9 
to 25 percent slopes, 1,700 feet west and 75 feet south 
of the northeast corner of sec. 32, T. 152 N., В. 71 W. 


A1—0 to 5 inches; black (10YR 2/1) gravelly loam, dark 
gray (10YR 4/1) dry; weak fine and medium granular 
structure; slightly hard, very friable, slightly sticky, 
and slightly plastic; slight effervescence; neutral; 
clear smooth boundary. 
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AC—5 to 9 inches; very dark grayish brown (10YR 3/2) 
gravelly loam, dark grayish brown (10YR 4/2) dry; 
weak fine and medium granular structure; slightly 
hard, very friable, nonsticky, and slightly plastic; 
about 30 percent gravel; slight effervescence; mildly 
alkaline; clear smooth boundary. 

C—9 to 60 inches; dark brown and brown (10YR 4/3) 
and dark yellowish brown (10YR 4/4) very gravelly 
sand, brown (10YR 5/3) and yellowish brown (10YR 
5/4) dry; single grain; loose, nonsticky, and nonplas- 
tic; about 50 percent gravel; lime coats the under- 
side of pebbles in the upper part, strong efferves- 
cence; moderately alkaline. 


The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. It is typically gravelly loam, but 
the range includes loam. The horizon is 4 to 8 inches 
thick. Reaction is neutral or mildly alkaline. The C hori- 
zon is gravelly sand and very gravelly sand. It has hue of 
10YR, value of 4 through 6 (5 through 7 dry), and 
chroma of 3 or 4. In the upper part of some pedons, lime 
does not coat the undersides of the pebbles. 


Stirum series 


The Stirum series consists of deep, poorly drained 
sodic soils on glacial outwash and lake plains. Perme- 
ability of these soils is moderately slow. These soils 
formed in moderately coarse or coarse glacial outwash 
or glacial lacustrine sediment. Slope is O to 1 percent. 

Stirum soils are similar to the Fossum soils, and are 
near the Letcher, Fossum, and Hecla soils. Fossum soils 
have no natric horizon and contain less clay in the 10- to 
40-inch control section. Letcher soils are moderately well 
drained, have no calcium carbonate accumulation in the 
solum, and have no mottles in the B horizon. Hecla soils 
are moderately well drained, have no natric horizon, and 
have no calcium carbonate accumulation in the solum. 

Typical pedon from an area of Stirum loamy fine sand, 
1,810 feet west and 860 feet north of the southeast 
corner of sec. 21, T. 156 N., R. 71 W. 


A1—0 to 8 inches; black (10YR 2/1) loamy fine sand, 
dark gray (10YR 4/1) dry; weak fine granular; soft, 
very friable, nonsticky, and nonplastic; moderately 
alkaline; abrupt smooth boundary. 

A2—8 to 9 inches; black (10YR 2/1) loamy fine sand, 
dark gray (10YR 4/1) dry; weak medium platy struc- 
ture; soft, very friable, nonsticky, and nonplastic; 
moderately alkaline; abrupt wavy boundary. 

B21t—9 to 15 inches; very dark gray (SY 3/1) fine sandy 
loam, gray (БҮ 5/1) dry; moderate medium columnar 
structure parting to moderate medium subangular 
blocky; very few thin clay films on faces and lining 
pores; hard, friable, nonsticky, and nonplastic; strong 
effervescence; moderately alkaline; abrupt smooth 
boundary. 
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B22t—15 to 18 inches; very dark gray (5Y 3/1) fine 
sandy loam, gray (БҮ 5/1) dry; moderate medium 
subangular blocky structure; very few fine thin clay 
films on ped faces and lining pores; hard, friable, 
nonsticky, and nonplastic; strong effervescence; 
strongly alkaline; abrupt wavy boundary. 

C1—18 to 22 inches; olive gray (SY 4/2) loamy fine 
sand, light olive gray (5Y 6/2) dry; few fine faint 
olive brown (2.5Y 4/4) mottles; weak medium su- 
bangular blocky structure; slightly hard, friable, non- 
sticky, and nonplastic; strong effervescence; strong- 
ly alkaline; diffuse smooth boundary. 

C2—22 to 39 inches; olive (5Y 4/3) loamy fine sand, 
pale olive (5Y 6/3) dry; few fine yellowish brown 
(10YR 5/6) mottles; massive; slightly hard, friable, 
nonsticky, and nonplastic; strong effervescence; 
strongly alkaline; diffuse smooth boundary. 

C3gca—39 to 60 inches; olive gray (5Y 5/2) loamy fine 
sand, light gray (5Y 7/2) dry; common medium faint 
olive (5Y 5/4) mottles; massive; slightly hard, friable, 
nonsticky, and nonplastic; violent effervescence; 
strongly alkaline. 


The thickness of the solum is 16 to 30 inches. The A 
horizon has hue of 10YR or 2.5Y, value of 2 or 3 (3 to 5 
dry), and chroma of 1 or 2. Some pedons have no A2 
horizon. 

The B2t horizon has hue of 2.5Y or 5Y, value of 3 
through 5 (4 through 7 dry), and chroma of 1 or 2. Some: 
pedons have a B3 horizon. 

The C horizon is very fine sandy loam, loamy fine 
sand, or loamy sand. It has hue of 5Y, value of 3 through 
5 (5 through 7 dry), and chroma of 2 or 3. Some pedons 
have texture finer than loamy fine sand below a depth of 
40 inches, and some pedons have sand and gravel 
within a depth of 40 inches. 


Svea series 


The Svea series consists of deep, moderately well 
drained soils on glacial till plains. Permeability of these 
Soils is moderately slow. These soils formed in loamy, 
calcareous glacial till and local! alluvium from the till. 
Slope is 1 to 6 percent. 

Svea soils are similar to the Aastad, Barnes, and 
Emrick soils and are near the Barnes, Buse, and Hamer- 
ly soils. Aastad soils contain 28 to 35 percent clay in the 
solum. Barnes, Buse, and Hamerly soils have a thinner 
solum. In addition, Buse and Hamerly soils have no B 
horizon. Emrick soils contain less than 18 percent clay in 
the 10- to 40-inch control section. 

Typical pedon of Svea loam, from an area of Svea- 
Barnes loams, 1 to 3 percent slopes, 1,880 feet south 
and 150 feet west of the northeast corner of sec. 35, T. 
155 N., R. 68 W. 
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Ap 一 0 to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
Slightly hard, friable, slightly sticky, and plastic; about 
1 percent pebbles; slightly acid; abrupt smooth 
boundary. 

A12—8 to 12 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium and coarse pris- 
matic structure parting to weak fine granular; slightly 
hard, friable, slightly sticky, and plastic; about 1 per- 
cent pebbles; neutral; clear wavy boundary. 

B21—12 to 18 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; mod- 
erate medium and coarse prismatic structure parting 
to moderate medium and coarse subangular blocky; 
hard, friable, slightly sticky, and plastic; black (10YR 
2/1) coatings on faces of peds; about 5 percent 
pebbles and coarse fragments; neutral; clear wavy 
boundary. 

B22—18 to 22 inches; dark grayish brown (2.5Y 4/2) 
loam, grayish brown (2.5Y 5/2) dry; moderate 
medium and coarse prismatic structure parting to 
moderate medium and coarse subangular blocky; 
hard, friable, slightly sticky, and plastic; about 5 per- 
cent pebbles and coarse fragments; slight efferves- 
cence; neutral; clear wavy boundary. 

C1—22 to 28 inches; grayish brown (2.5Y 5/2) loam, 
light brownish gray (2.5Y 6/2) dry; weak coarse pris- 
matic structure parting to weak coarse subangular 
blocky; hard, friable, slightly sticky, and plastic; 
about 5 percent pebbles and coarse fragments; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

C2ca—28 to 38 inches; grayish brown (2.5Y 5/2) and 
light brownish gray (2.5Y 6/2) heavy loam, light gray 
(2.5Y 7/2) and white (2.5Y 8/2) dry; few fine promi- 
nent yellowish brown (10YR 5/6) mottles; weak 
coarse prismatic structure parting to weak coarse 
subangular blocky; hard, firm, sticky, and plastic; 
about 5 percent pebbles and coarse fragments; 
many medium irregular shaped soft masses of lime; 
violent effervescence; mildly alkaline; gradual wavy 
boundary. 

C3—38 to 60 inches; grayish brown (2.5Y 5/2) heavy 
loam, light brownish gray (2.5Y 6/2) dry; common 
medium faint light brownish gray massive; hard, firm, 
sticky, and plastic; about 8 percent pebbles and 
coarse fragments; strong effervescence; mildly alka- 
line. 


The thickness of the solum is 16 to 36 inches. The 
mollic epidedon is 16 to 36 inches thick. It contains 1 to 
8 percent pebbles. 

The A horizon has hue of 10YR, value of 2 or 3 (3 
through 5 dry), and chroma of 1. It is 8 to 20 inches 
thick. 

The B2 horizon has hue of 10YR or 2.5Y, value of 2 
through 4 (3 through 5 dry), and chroma of 1 through 3. 
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Typically, it is loam, but light clay loam is in the range. 
The B2 horizon is 8 to 16 inches thick. In some pedons, 
a few mottles are in the lower part of the B2 horizon. 
Reaction is neutral or mildly alkaline. 

The C horizon has hue of 2.5Y, value of 5 or 6 (6 
through 8 dry), and chroma of 2 through 4. It is loam, 
heavy loam, or light clay loam. The upper part of the C 
horizon contains common segregations of lime. Reaction 
is mildly alkaline or moderately alkaline. 


Tonka series 


The Tonka series consists of deep, poorly drained, 
slowly permeable soils in shallow, closed depressions on 
glacial till plains. These soils formed in loamy local allu- 
vium. Slope is 0 to 1 percent. 

These soils have an abrupt clay increase. This charac- 
teristic differs from the defined Tonka series; however, 
this difference does not alter the usefulness or behavior 
of the soils. 

Tonka soils are similar to the Parnell soils, and near 
the Hamerly, Parnell, and Vallers soils. Parnell soils have 
an albic horizon that is 0 to 4 inches thick. Hamerly and 
Vallers soils have no B horizon but have a calcic hori- 
zon. 

Typical pedon from an area of Tonka silt loam, 2,180 
feet south and 630 feet east of the northwest corner of 
sec. 8, T. 156 N., R. 68 W. 


A1—0 to 14 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; weak coarse subangular 
blocky structure parting to moderate fine granular; 
slightly hard, very friable, slightly sticky, and non- 
plastic; neutral; clear wavy boundary. 

A2—14 to 22 inches; dark gray (10YR 4/1) silt loam, 
light gray (10YR 6/1) dry; common medium promi- 
nent yellowish brown (10YR 5/4) mottles; moderate 
thin platy structure parting to weak fine granular; 
slightly hard, very friable, slightly sticky; and slightly 
plastic; neutral; clear wavy boundary. 

B2t—22 to 38 inches; very dark grayish brown (2.5Y 
3/2) silty clay, grayish brown (2.5Y 5/2) dry; 
common fine faint olive gray (BY 4/2) mottles; mod- 
erate coarse prismatic structure parting to moderate 
very fine and fine angular blocky; hard, firm, sticky, 
and plastic; uncoated sand grains on faces of peds 
in the upper part; slightly acid; gradual wavy bound- 
ary. 

ВЗа--38 to 52 inches; olive gray (БҮ 4/2) silty clay loam, 
light olive gray (SY 6/2) dry; common medium dis- 
tinct yellowish brown (10YR 5/4) mottles; moderate 
very fine subangular blocky structure; very hard, 
firm, sticky, and plastic; slight effervescence; neutral; 
gradual wavy boundary. 

Cg 一 52 to 60 inches; olive gray (5Y 5/2) silty clay loam， 
light olive gray (SY 6/2) dry; many large prominent 
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yellowish brown (10YR 5/6) mottles; massive; very 
hard, firm, sticky, and plastic; neutral. 


The thickness of the solum and the depth to carbon- 
ates is 20 to more than 50 inches. The A1 horizon has 
hue of 10YR, value of 2 (3 dry), and chroma of 1; or it is 
N 2/0 (N 3/0 dry). It is silt loam or loam and is 6 to 18 
inches thick. The A2 horizon has hue of 10YR or 2.5Y, 
value of 3 through 4 (5 or 6 dry), and chroma of 1 or 2; 
or it is N 3/0 or N 4/0 (N 5/0 or N 6/0 dry). It is loam or 
silt loam and is 4 to 12 inches thick. Mottles are few to 
many. 

The B horizon has hue of 2.5Y or 5Y, value of 3 or 4 
(5 or 6 dry), and chroma of 1 or 2. It is clay, silty clay, 
clay loam, or silty clay loam. The B2t horizon is 8 to 25 
inches thick. 

The C horizon has hue of 5Y, value of 4 or 5 (6 or 7 
dry), and chroma of 1 through 3. It is silty clay loam, clay 
loam, or loam. 


Towner series 


The Towner series consists of deep, moderately well 
drained, soils on fine sandy loam and loamy fine sand 
mantled glacial till and glacio-lacustrine plains. Perme- 
ability of these soils is rapid in the upper part of the 
profile and moderately slow in the lower part. These soils 
formed in wind- and water-deposited sandy and loamy 
material over glacial till or lacustrine sediment. Slope is 1 
to 6 percent. 

Towner soils are similar to Dickey, Embden, Hecla, 
and Maddock soils, and are near the Dickey, Egeland, 
Embden, Hecla, and Maddock soils. Dickey soils have a 
mollic epipedon less than 16 inches thick. Egeland, 
Embden, Hecla, and Maddock soils have no horizon at å 
depth of 20 to 40 inches. 

Typical pedon from an area of Towner fine sandy 
loams, 1 to 6 percent slopes, 1,584 feet south and 120 
feet east of the northwest corner of sec. 10, T. 152 N., 
R.71W. 


Ap 一 0 to 8 inches; black (10YR 2/1) fine sandy loam, 
dark gray (10YR 4/1) dry; weak fine granular struc- 
ture; soft, very friable, nonsticky, and slightly plastic; 
about 1 percent pebbles and cobbles on surface; 
neutral; abrupt smooth boundary. 

B2—8 to 18 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, dark grayish brown (10YR 4/2) dry; 
weak coarse prismatic structure; soft, very friable, 
nonsticky, and nonplastic; about 1 percent pebbles; 
neutral; gradual smooth boundary. 

C1—18 to 34 inches; brown (10YR 5/3) loamy fine sand, 
pale brown (10YR 6/3) dry; single grain; loose, non- 
sticky, and nonplastic; about 1 percent coarse frag- 
ments; neutral; clear wavy boundary. 

НС2са—34 to 46 inches; light yellowish brown (2.5Y 6/4) 
loam, pale brown (2.5Y 7/4) dry; many medium dis- 
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tinct light brownish gray (2.5Y 6/2) and common 
medium distinct dark brown (7.5YR 4/4) mottles in 
the lower part; weak thin platy and weak fine angu- 
lar blocky structure; hard, very friable, slightly sticky, 
and plastic; about 1 percent coarse fragments; vio- 
lent effervescence; mildly alkaline; gradual wavy 
boundary. 

llC8—46 to 60 inches; light yellowish brown (2.5Y 6/4) 
loam, pale yellowish (2.5Y 7/4) dry; common 
medium distinct strong brown (7.5YR 5/6) mottles; 
hard, friable, sticky, and plastic; about 5 percent 
pebbles and coarse fragments; strong efferves- 
cence; mildly alkaline. 


Depth to the llC horizon and the depth to carbonates 
is 20 to 40 inches. The mollic epipedon is 16 to 30 
inches thick. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. It is 8 to 20 inches thick and is 
fine sandy loam or loamy fine sand. Some pedons have 
faint mottles in the lower part of the A horizon. 

The C1 horizon has hue of 10YR or 2.5Y, value of 4 or 
5 (5 or 6 dry), and chroma of 2 through 4. Typically, it is 
loamy fine sand, but the range includes loamy sand and 
fine sand. 

Some pedons have faint to distinct mottles in the C1 
horizon. The llC horizon has hue of 2.5Y, value of 5 or 6 
(6 through 8 dry), and chroma of 2 through 4. Typically, it 
is loam but ranges to clay loam, silt loam, or silty clay 
loam. Some pedons have a pebble contact layer at the 
top of the IIC horizon. 


Vallers series 


The Vallers series consists of deep, poorly drained 
soils on glacial till plains. Permeability of these soils is 
moderately slow. These soils formed in loamy calcare- 
ous glacial till. Slope is 0 to 3 percent. 

Vallers soils are similar to the Fram and Hamerly soils, 
and are near the Fram, Hamerly, Parnell, and Tonka 
soils. Fram and Hamerly soils are somewhat poorly 
drained. In addition, Fram soils have less than 18 per- 
cent clay in the 10- to 40-inch control section. Parnell 
and Tonka soils are in lower positions on the landscape 
and they have no calcic horizon near the surface. 

Typical pedon from an area of Vallers loam, 800 feet 
west and 150 feet north of the southeast corner of sec. 
6, T. 156 N., R. 67 W. 


Ap—0 to 9 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate very fine and fine granular 
structure; hard, friable, sticky, and plastic; strong ef- 
fervescence; mildly alkaline; abrupt smooth bound- 
ary. 

C1gca—9 to 22 inches; gray (5Y 5/1) and olive gray (5Y 
5/2) clay loam, light gray (BY 6/1) and (5Y 7/2) dry; 
many medium prominent yellowish brown (10YR 
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5/4) mottles; weak medium subangular blocky struc- 
ture; hard, firm, sticky, and plastic; about 5 percent 
pebbles and coarse fragments; violent efferves- 
cence; mildly alkaline; clear wavy boundary. 
C2gcs 一 22 to 44 inches; olive gray (5Y 5/2) and gray 
(5Y 5/1) clay loam, light olive gray (5Y 6/2) and 
light gray (БҮ 7/1) dry; many large prominent yellow- 
ish brown (10YR 5/4) mottles; weak fine subangular 
blocky structure; hard, firm, sticky, and plastic; about 
5 percent pebbles and coarse fragments; many crys- 
tals and nests of calcium sulfate; strong efferves- 
cence; mildly alkaline; gradual wavy boundary. 
C3g—44 to 60 inches; gray (5Y 5/1) clay loam, light gray 
(BY 6/1) dry; many medium prominent yellowish 
brown (10YR 5/4) mottles; massive; very hard, firm, 
sticky, and plastic; about 5 percent pebbles and 
coarse fragments; common nests and crystals of 
calcium sulfate; slight effervescence; mildly alkaline. 


The thickness of the solum and the mollic epipedon is 
8 to 16 inches. Depth to the calcic horizon is less than 
16 inches. Reaction is mildly alkaline or moderately alka- 
line. Some pedons are saline. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1; or it is N 2/0 or N 3/0 (N 3/0 or 
N 4/0 dry). 

The Cca horizon has hue of 2.5Y or 5Y, value of 4 or 
5 (6 or 7 dry), and chroma of 1 or 2. It is юат or clay 
loam. 


Vang series 


The Vang series consists of deep, well drained soils 
on glacial outwash plains and stream terraces. Perme- 
ability of these soils is moderate in the solum and very 
rapid in the underlying material. These soils are moder- 
ately deep over sand and gravel that is mainly shale in 
origin. The soils formed in outwash containing a large 
amount of shale. Slope is 1 to 6 percent. 

Vang soils are similar to the Fordville soils, and are 
near the Brantford, Binford, Coe, and Gardena soils. 
Fordville soils do not contain a high amount of shale 
particles in the ИС horizon. Brantford soils have а mollic 
epipedon less than 16 inches thick and are more shallow 
to shaly sand and gravel. Binford soils have a mollic 
epipedon less than 16 inches thick and are more shallow 
to shaly sand and gravel. In addition, Binford soils have 
less clay and more sand in the upper part of the pedon. 
Coe soils have a mollic epipedon less than 16 inches 
thick, have no cambic horizon, and are more shallow to 
shaly sand and gravel. Gardena soils have no shaly sand 
and gravel IIC horizon and have a coarse-silty 10- to 40- 
inch control section. 

Typical pedon from an area of Vang loam, 1 to 3 
percent slopes, 2,540 feet north and 684 feet west of 
the southeast corner of sec. 35, T. 151 М. R. 65 W. 
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Ap 一 0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak very fine subangular 
blocky structure parting to weak fine granular; slight- 
ly hard, friable, nonsticky, and slightly plastic; neu- 
tral; abrupt smooth boundary. 

A12—7 to 17 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium prismatic struc- 
ture parting to moderate fine subangular blocky; 
slightly hard, friable, nonsticky, and slightly plastic; 
neutral; clear wavy boundary. 

B21—17 to 22 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; moderate 
medium prismatic structure parting to moderate fine 
and medium subangular blocky; slightly hard, friable, 
slightly sticky, and slightly plastic; neutral; clear wavy 
boundary. 

B22—22 to 30 inches; dark brown (10YR 4/3) loam, 
pale brown (10YR 6/3) dry; moderate medium pris- 
matic structure parting to moderate fine subangular 
blocky in the upper part, and moderate fine suban- 
gular blocky structure in the lower part; slightly hard, 
friable, slightly sticky, and slightly plastic; neutral; 
gradual wavy boundary. 

НС--30 to 60 inches; olive (БҮ 4/3) stratified shaly sand 
and gravel, pale olive (5Y 6/3) dry; single grain; 
loose, nonsticky, and nonplastic; about 30 percent 
gravel; slight effervescence; neutral. 


The thickness of the solum is 16 to 30 inches. The 
depth to sand and gravel and carbonates is 20 to 40 
inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The B2 horizon has hue of 
10YR or 2.5Y, value of 2 through 4 (4 through 6 dry), 
and chroma of 1 through 3. It contains up to 10 percent 
coarse fragments and is loam or clay loam. Some 
pedons have a B3 horizon. 

The llC horizon has hue of 2.5Y or 5Y, value of 3 
through 6 (5 through 7 dry), and chroma of 1 through 4. 
It is stratified sand and gravel, of which about 60 percent 
is shale. Some pedons have a Cca horizon or contain 
lime accumulation in the upper part of the НС horizon. 


Zell series 


The Zell series consists of deep, well drained, moder- 
ately permeable soils on glacial lake plains and in small 
lake basins on glacial uplands. These soils formed in 
medium textured glacial lacustrine sediment. Slope is 6 
to 15 percent. 

Zell soils are similar to the Eckman, Buse, and 
Esmond soils, and are near the Eckman and Gardena 
soils. Eckman soils have a thicker A horizon and a 
cambic horizon. The 10- to 40-inch control section of the 
Buse and Esmond soils are fine-loamy and coarse- 
loamy, respectively, and they formed in glacial till. Gar- 
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dena soils have a mollic epipedon more than 16 inches 
thick. 

Typical pedon of Zell silt foam, from an area of 
Eckman-Zell silt loams, 6 to 9 percent slopes, 1,325 feet 
west and 220 feet south of the northeast corner of sec. 
5, T. 153 N., R. 66 W. 


Ap 一 0 to 6 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; weak fine subangular 
blocky structure; soft, friable, nonsticky, and slightly 
plastic; slight effervescence; moderately alkaline; 
clear smooth boundary. 

A12—6 io 8 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; weak medium subangular 
blocky structure parting to moderate fine subangular 
blocky; soft, friable, nonsticky, and slightly plastic; 
slight effervescence; moderately alkaline; clear 
smooth boundary. 

AC—8 to 13 inches; very dark grayish brown (2.5Y 3/2) 
silt loam, grayish brown (2.5Y 5/2) dry; weak 
medium subangular blocky structure parting to mod- 
erate fine subangular blocky; soft, friable, nonsticky, 
and slightly plastic; strong effervescence; moderate- 
ly alkaline; clear wavy boundary. 

C1ca—13 to 29 inches; grayish brown (2.5Y 5/2) silt 
loam, light gray (2.5Y 7/2) dry; weak medium pris- 
matic structure parting to moderate medium suban- 
gular blocky; soft, friable, nonsticky, and slightly 
plastic; violent effervescence; few fine irregularly 
shaped soft masses of lime; moderately alkaline; 
clear wavy boundary. 

C2ca—29 to 38 inches; grayish brown (2.5Y 5/2) silt 
loam, light gray (2.5Y 7/2) dry; massive; soft, friable, 
nonsticky, and slightly plastic; violent effervescence; 
moderately alkaline; clear wavy boundary. 

C3—38 to 60 inches; grayish brown (2.5Y 5/2) silt loam, 
light gray (2.5Y 7/2) dry; massive; soft, friable, non- 
sticky, and slightly plastic; strong effervescence; 
moderately alkaline. 


The mollic epipedon is 6 to 16 inches thick. The A 
horizon has hue of 10YR, value of 2 or 3 (3 or 4 dry), 
and chroma of 1. The AC horizon has hue of 10YR or 
2.5Y, value of 3 to 5 (5 or 6 dry), and chroma of 2 
through 4. It is silt loam or very fine sandy loam. This 
horizon is absent in some pedons. 

The C horizon has hue of 2.5Y or 5Y, value of 4 
through 6 (6 through 8 dry), and chroma of 2 through 4. 
Typically, it is silt loam, but ranges to loam and very fine 
sandy loam. Some pedons have fine sandy loam or fine 
sand below a depth of 40 inches. 


Classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (9). Beginning 
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with the broadest, these categories are the order, su- 
border, great group, subgroup, family, and series. Classi- 
fication is based on soil properties observed in the field 
or inferred from those observations or from laboratory 
measurements. In table 17, the soils of the survey area 
are classified according to the system. The categories 
are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The differ- 
ences among orders reflect the dominant soil-forming 
processes and the degree of soil formation. Each order 
is identified by a word ending in so/ An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders pri- 
marily on the basis of properties that influence soil gen- 
esis and are important to plant growth or properties that 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Boroll (Bor, meaning cool, plus ofl, 
from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of development of pedogenic hori- 
zons; soil moisture and temperature regimes; and base 
status. Each great group is identified by the name of a 
suborder and by a prefix that indicates a property of the 
soil. An example is Haplaborolls (Hap/, meaning minimal 
horizonation, plus Бого, the suborder of the Mollisols 
that have a mean annual soil temperature of less than 
47 degrees F). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are transi- 
tions to other orders, suborders, or great groups. Extra- 
grades have some properties that are not representative 
of the great group but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Udic identifies the subgroup that is 
more moist than the central concept of great group. An 
example is Udic Haploboroll. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the prop- 
erties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup preceded by terms that indicate soil properties. 
An example is fine-loamy, mixed, Udic Haploborolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
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The texture of the surface layer or of the substratum can 
differ within a series. 


Formation of the soils 


Soil is produced by soil-forming processes acting on 
material deposited or accumulated by geologica! proc- 
esses. The soil characteristics at any given point are 
determined by the physical and mineralogical composi- 
tion of the parent material, the climate under which the 
soil material has developed since accumulation, plant 
and animal life on and in the soil, the relief or lay of the 
land, and the length of time the forces of soil formation 
have acted on the soil material. 

Climate and plant and animal life are active factors of 
soil formation. They act on the parent material that has 
accumulated from the weathering of rocks, and slowly 
change it to a natural body that has genetically related 
horizons. The effects of climate and plant and animal life 
are conditioned by relief. The parent material also affects 
the kind of soil profile that is formed and, in extreme 
cases, determines it almost entirely. Finally, time is 
needed for changing the parent material into a soil pro- 
file. It may be much or little, but some time is always 
required for horizon differentiation. Usually a long time is 
required for the development of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor, unless 
conditions are specified for the other four. Many of the 
processes of soil development are unknown. 


Parent material 


All the soils in the Benson County Area formed in 
glacial material derived from preglacial granite, gneiss, 
sandstone, shale, limestone, and basalt. The glacier 
picked up these materials, ground and mixed them as it 
advanced, and then deposited the materials as it melted. 
Some soils, such as Barnes and Svea soils, consist of 
unsorted material, or glacial till. Gardena and Eckman 
soils, for example, consist of material sorted by water 
deposition. Dickey and Hecla soils consist of material 
sorted by wind and water after deposition. 


Climate 


Benson County Area has a cool, dry-subhumid, conti- 
nental climate characterized by long, cold winters and a 
short growing season during which the distribution of 
rainfall is erratic. The climate does not vary much from 
place to place and probably has not changed much 
during the period of soil formation. The climate is favora- 
ble for prairie vegetation. 

Temperature and moisture affect the growth of plants, 
the activity of micro-organisms, and the speed of chemi- 
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cal reactions, particularly during the growing season. 
Rainfall has not been sufficient for the deep leaching of 
the soils, nor has it caused more than a minor amount of 
erosion. Freezing and thawing help to disintergrate parts 
of the glacial debris, and frost heaving helps mix soil 
materials, thus affecting soil structure. The cool tempera- 
tures siow the decay of plant and animal material, thus 
promoting the accumulation of organic matter. This proc- 
ess is responsible for the large amount of organic matter 
in the Aastad, Svea, and Emrick soils. 


Plant and animal life 


Soil formation started in the Benson County Area 
when plants began to grow in the unconsolidated materi- 
al deposited by the glacier. Well drained soils, such as 
the Barnes and Heimdal, formed under predominantly 
cool season, drought resistant grasses. Tall, warm 
season grasses grow where the soils receive extra mois- 
ture. The Bottineau soils formed under woodland vegeta- 
tion. 

Plant roots loosen the soil material and bring minerals 
from the parent material upward toward the surface. As 
the plants die and decay, they contribute organic matter, 
which bacteria and other micro-organisms help to de- 
compose. Thus, nutrients leached out of the surface 
layer are replaced, and a good supply is maintained for 
other plants. 

Earthworms and burrowing animals help mix the soil 
material from various horizons, and bring some fresh 
parent material to the surface layer. Man's activities, 
particularly in altering drainage conditions, maintaining 
fertility, and changing the kinds of vegetation, have an 
important effect on the rate and the direction of future 
soil formation. 


Relief 


Relief influences the formation of soils by its effect on 
runoff and drainage. If other soil-forming factors are 
equal, relief largely determines the degree of profile de- 
velopment, mainly because it controls the amount of 
moisture in the soil. Because of excessive drainage, only 
a small amount of water is in the more sioping and 
coarser textured soils, conseguently, vegetation is 
sparse and profile development is slow. Among the soils 
affected by excessive drainage are the Buse, Esmond, 
and Sioux soils. On the other hand, the excess water in 
areas that have poor drainage also disturbs the process 
of soil formation. The Parnell, Borup, Colvin, Tonka, and 
other soils are affected by poor drainage. 


Time 


Time is necessary for the soil forming factors to act on 
parent material. Generally, the Iength of time determines 
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whether the soil has reached an equilibrium with the 
environment. 

The degree of profile development in most of the soils 
in the Benson County Area has been more affected by 
other differences than by the length of time, because the 
length of time has been about the same for all of these 
soils. In terms of geological time, the soils are young 
because they formed from material deposited in late 
Pleistocene time, which ended about 11,000 years ago. 
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Glossary 


Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim. An area difficult to reclaim after the re- 
moval of soil for construction and other uses. Reve- 
getation and erosion control are extremely difficult. 
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Association, soil. A group of soils geographically asso- 
ciated in a characteristic repeating pattern and de- 
fined and delineated as a single mapping unit. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Bottom land. The normal flood plain of a stream, sub- 
ject to frequent flooding. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coat, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A clay- 
pan is commonly hard when dry and plastic or stiff 
when wet. 

Coarse fragments. Mineral or rock particles up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 

Coarse textured soil. Sand or loamy sand. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures is difficult. 

Complex, soil. A mapping unit of two or more kinds of 
soil occurring in such an intricate pattern that they 
cannot be shown separately on a soil map at the 
selected scale of mapping and publication. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 
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Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is 40 or 80 inches (1 or 
2 meters). 

Cover crop. Å close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earth- 
moving equipment. The soil sloughs easily. 

Deferred grazing. À delay in grazing until range plants 
have reached a specified stage of growth. Grazing is 
deferred in order to increase the vigor of forage and 
to allow desirable plants to produce seed. Contrasts 
with continuous grazing and rotation grazing. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.— Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water ìs removed from the soil readi- 
ly, but not rapidly. it is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
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within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soìl so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are freguently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents, as for example in "hillpeats" and "climatic 
moors.” 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy ma- 
terial in dunes or to loess in blankets on the surface. 

Erosion. The wearing away of the land surface by run- 
ning water, wind, ice, or other geologic agents and 
by such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes a bare 
surface. 

Excess fines. Excess silt and clay. The soil does not 
provide a source of gravel or sand for construction 
purposes. 

Excess salts. Excess water soluble salts. Excessive 
salts restrict the growth of most plants. 

Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Frost action. Freezing and thawing of soil moisture. 
Frost action can damage structures and plant roots. 
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Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial outwash (geology). Gravel, sand, and silt, com- 
monly stratified, deposited by melt water as it flows 
from glacial ice. 

Glacial till (geology). Unassorted, nonstratified glacial 
drift consisting of clay, silt, sand, and boulders trans- 
ported and deposited by glacial ice. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes by water originating mainly from the 
melting of glacial ice. Many are interbedded or lami- 
nated. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments. of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
normally lives, as opposed to the range or geo- 
graphical distribution. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. The major horizons of 
mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying 
plant residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming 
at or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual 
concentration of sand and silt high in content of 
resistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 

8 horizon.—The mineral horizon below an Å horizon. 
The B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics caused (1) by 
accumulation of clay, sesguioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
structure; (3) by redder or browner colors than those 
in the A horizon; or (4) by a combination of these. 
The combined A and B horizons are generally called 
the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material ofa C 
horizon may be either like or unlike that from which 
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the solum is presumed to have formed. If the materi- 
al is known to differ from that in the solum the 
Roman numeral I! precedes the letter C. 

Å layer. Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered, but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration fate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Irrigation. Application of water to soils to assist ín pro- 
duction of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Large stones. Rock fragments 10 inches (25 centi- 
meters) or more across. Large stones adversely 
affect the specified use. 

Liguid limit. The moisture content at which the soil 
passes from a plastic to a liguid state. 
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Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Miscellaneous areas. Areas that have little or no natural 
soil, are too nearly inaccessible for orderly examina- 
tion, or cannot otherwise be feasibly classified. 

Moderately coarse textured (moderately light tex- 
tured) soil. Sandy loam and fine sandy loam. 

Moderately fine textured (moderately heavy tex- 
tured) soil. Clay loam, sandy clay loam, and silty 
clay loam. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—faint, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Neutral soil. A soil having a pH value between 6.6 and 
73. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
water that originated mainly from the melting of gla- 
cial ice. Glacial outwash is commonly in valleys on 
landforms known as valley trains, outwash terraces, 
eskers, kame terraces, kames, outwash fans, or 
deltas. 

Outwash plain. A land form of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is gener- 
ally low in relief. 

Parent material. The great variety of unconsolidated 
organic and mineral material in which soil forms. 
Consolidated bedrock is not yet parent material by 
this concept. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves through the soil. Terms describing per- 
meability are very slow (less than 0.06 inch), slow 
(0.06 to 0.20 inch), moderately slow (0.2 to 0.6 
inch), moderate (0.6 to 2.0 inches), moderately rapid 
(2.0 to 6.0 inches), rapíd (6.0 to 20 inches), and very 
rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in 
the soil classification system based on differences in 
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the soil that affect its management. A soil series, for 
example, may be divided into phases on the bases 
of differences in slope, stoniness, thickness, or 
some other characteristic that affects management. 
These differences are too small to justify separate 
series. 

Piping. Moving water of subsurface tunnels or pipelike 
cavities in the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Poor outlets. Surface or subsurface drainage outlets 
difficult or expensive to install. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a 
Soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid... . Below 4.5 
Very strongly acid. 4.5 to 5.0 
Strongly acid. 5.1 to 5.5 
Medium acid 5.6 to 6.0 
.6.1 to 6.5 
к 6.6to 7.3 
"n … 7.4 to 7.8 
Moderately alkaline... … 7.9 to 8.4 
Strongly alkaline............ .....8.5 to 9.0 
Very strongly аїКаїїпе.............................. .1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rooting depth. Shallow root zone. The soil is shallow 
over a layer that greatly restricts roots. See Root 
zone. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Saline-alkali soil. A soil that contains a harmful concen- 
tration of salts and exchangeable sodium; contains 
harmful salts and is strongly alkaline; or contains 
harmful salts and exchangeable sodium and is very 
strongly alkaline. The salts, exchangeable sodium, 
and alkaline reaction are in the soil in such location 
that growth of most crop plants is less than normal. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Series, soil. A group of soils, formed from a particular 
type of parent material, having horizons that, except 
for the texture of the A or surface horizon, are simi- 
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lar in all profile characteristics and in arrangement in 
the soil profile. Among these characteristics are 
color, texture, structure, reaction, consistence, and 
mineralogical and chemical composition. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slick spot. Locally, a small area of soil having a pud- 
died, crusted, or smooth surface and an excess of 
exchangeable sodium. The soil is generally silty or 
clayey, is slippery when wet, and is low in productiv- 
ity. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in mature soil consists of the A 
and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and other plant 
and animal life characteristics of the soil are largely 
confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates that are 
separated from adjoining aggregates. The principal 
forms of soil structure are—p/aty (laminated), pris- 
matic (vertical axis of aggregates longer than hori- 
zontal), columnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. Structureless 
soils are either single grained (each grain by itself, 
as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
Soil, or partly worked into the soil, to provide protec- 
tion from soil blowing and water erosion after har- 
vest, during preparation of a seedbed for the next 
crop, and during the early growing period of the new 
crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 
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Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying sur- 
face layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. A 
practice common in semiarid regions, where annual 
precipitaion is not enough to produce a crop every 
year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface soil. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the "plow layer," or the "Ap horizon." 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silly clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or "very 
fine.” 

Thin layer. Otherwise suitable soil material too thin for 
the specified use. 

Tilth, soil. The condition of the soil, especially the soil 
structure, as related to the growth of plants. Good 
tilth refers to the friable state and is associated with 
high noncapillary porosity and stable structure. À soil 
in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil 
material, or one that responds to fertilization, ordi- 
narily rich in organic matter, used to topdress road- 
banks, lawns, and gardens. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Varve. À sedimentary layer or a lamina or sequence of 
laminae deposited in a body of still water within 1 
year; specifically, a thin pair of graded glaciolacus- 
trine layers seasonally deposited, usually by 
meltwater streams, in a glacial lake or other body of 
still water in front of a glacier. 

Water table. The upper limit of the soil or underlying 
rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
Surrounding soil. 

Water table, artesian. À water table under hydrostat- 
ic head, generally beneath an impermeable layer. 
When this layer is penetrated, the water level rises 
in an uncased borehole. 

Water table, perched. À water table standing above 
an unsaturated zone. In places an upper, or 
perched, water table is separated from a lower one 
by a dry zone. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA 
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TRecorded in the period 1951-74 at Leeds, N. Dakota. 


It can be calculated by adding the 


24 growing degree day is a unit of heat available for plant growth. 
maximum and minimum daily temperatures, dividing the sum by 2, and subtraeting the temperature below which 


growth is minimal for the principal crops in the area (409 F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


Temperature! 


Probability 
or lower 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 


2 years in 10 
later than-- May 11 
5 years in 10 


later than-- April 28 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- (September 16 |September 8 August 26 


2 years in 10 


earlier than-- [September 22 (September 14 August 31 


5 years in 10 


earlier than-- October h (September 24 
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1Recorded in the period 1951-74 at Leeds, N. Dakota. 


TABLE 3.--GROWING SEASON LENGTH 


— — ————ũ— w ss 


Daily minimum temperature 
during growing season 


1 
i 
i 
Probability |! Higher T Higher T Higher 

| than i than ! than 
i 240 F i 289 F 1 329 F 
| ауз ays | ауз 

9 years in 10 | 132 i 111 | 87 
1 1 i 

8 years in 10 141 р 118 | 95 
, 1 Ч, 
П Ц 1 

5 years in 10 | 158 i 133 р 110 
i 1 1 
1 1 1 

2 years in 10 | 175 i 147 i 125 
Li T t 
i t О 

1 уеаг in 10 | 184 i 154 i 133 
ў; + Ё 
1 + П 


1Recorded in the period 1951-74 
at Leeds, N. Dakota. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Soil name Acres Percent 


上 

H 

1 

1 

1 

| i 
3 {Parnell silty clay 1оап------------------------------------------------------------ 16,350 | 1.9 
4 iFargo silty clay loam------------------------ 2,390 | 0.3 
5 tHegne silty clay----------------------------- 1,725 | 0.2 
7 Colvin silt loam----------------------------- 1,980 | 0.2 
8 {Colvin silt loam, wet------------------------ 2,035 | 0.2 
9 tRauville silt loam--------------------------- 3,235 | 0.4 
11 |Svea-Barnes loams, 1 to 3 percent slopes----- 24,065 | 2.8 
12B IBarnes-Svea loams, 3 to 6 percent slopes----- 78,500 | 9.0 
13C IBarnes-Buse loams, 6 to 9 percent slopes-- 45,805 | 5.3 
13D tBarnes-Buse loams, 9 to 15 percent slopes- 12,605 | 1.5 
14 ISvea-Hamerly loams, 1 to 3 percent slopes---- 35,705 | 4.1 
14B iSvea-Hamerly loans, 3 to 6 percent slopes---- 35,640 | 4.1 
15 IVallers loam, saline, 1 to 3 percent slopes-- 13,270 | 145 
16 ІУа11егв 1оап--------------------------------- 6,220 | 0.7 
18Е iBuse loam, 15 to 25 percent slopes- 7,310 I 0.8 
19 {Tonka silt 1оап--------------------------.....-- 6,185 | 0.7 
21 iEmrick-Heimdal loams, 1 to 3 percent slopes-- 59,850 | 6.9 
22B IHeimdal-Emrick loams, 3 to 6 percent slopes-- 68,140 | 7.9 
23C IHeimdal-Esmond loams, 6 to 9 percent slopes-- 22,725 | 2.6 
24 iFram-Emrick loams, 1 to 3 percent slopes-------- 32,370 | 3.1 
25р iEsmond-Heimdal loams, 9 to 15 percent slopes----------------- 10,385 | 1.2 
25E |Esmond-Heimdal loams, 15 to 25 percent slopes---------------- 3,755 | 0.4 
26E IEsmond-Sioux loams, 9 to 25 percent slopes------------------- 5,465 | 0.6 
27C iBarnes-Sioux loams, 3 to 9 percent slopes-------------------- 4,965 | 0.6 
28D iBarnes-Sioux loams, 9 to 15 percent slopes------------------- 4,265 | 0.5 
30D IBarnes-Buse very stony loams, 6 to 25 percent slopes 8,240 | 0.9 
31B ITowner fine sandy loam, 1 to 6 percent slopes---------------- 2,690 | 0.3 
33C {Dickey fine sandy loam, 6 to 9 percent slopes--- 1,150 | 0.1 
34 iEmbden-Heimdal complex, 1 to 3 percent slopes--- 1,090 | 0.1 
34B IEmbden-Heimdal complex, 3 to 6 percent slopes--- 4,410 | 0.5 
34c IEmbden-Heimdal complex, 6 to 9 percent slopes--- 1,830 | 0.2 
41 {Overly silty clay loam, 1 to 3 percent slopes--- 4,095 | 0.5 
42 {Gardena silt loam, 1 to 3 percent slopes-------- 2,530 I 0.3 
42B IGardena-Eckman silt loams, 3 to 6 percent slopes 1,225 | 0.1 
43C {Есктап-2е11 silt loams, 6 to 9 percent slopes---------------- 810 | 0.1 
44 IGlyndon silt loam----------------------2.-------- 1,055 | 0.1 
45 iBearden silt loam----- 4,250 | 0.5 
46 iBorup silt loam---------- 930 | 0.1 
47 {Fossum fine sandy loam 955 | 0.1 
50B IGreat Bend silt loam, 3 to 6 percent slopes 2,265 | 0.3 
52B I Embden-Egeland fine sandy loams, 1 to 6 percent slopes 2,680 | 0.3 
53 IHecla fine sandy loam, 1 to 3 percent slopes----------------- 1,860 | 0.2 
54B {Hecla-Maddock fine sandy loams, 3 to 6 percent slopes 685 | 0.1 
58 IHecla-Maddock loamy fine sands, 1 to 3 percent slopes 980 | 0,1 
59B IMaddock-Hecla loamy fine sands, 3 to 6 percent slopes 1,840 | 0.2 
59D IMaddock loamy fine sand, 6 to 15 percent slopes------- 1,445 | 0.2 
61 IRenshaw loam, 1 to 3 percent slopes------------ 8,235 | 0.9 
618 {Renshaw loam, 3 to 6 percent slopes---------------- 3,905 | 0,5 
63 IBrantford loam, 1 to 3 percent slopes-------------- 5,050 | 0.6 
63B {Brantford loam, 3 to 6 percent slopes-------------- 5,860 | 0.6 
63C | Вгап Гога loam, 6 to 9 percent slopes-------------- 3,975 | 0.5 
64 iDivide loam, 1 to 3 percent slopes---- 6,520 | 0.8 
65 {Vang loam, 1 to 3 percent slopes------ 1,455 | 0.2 
65B iVang loam, 3 to 6 percent slopes------ 1,330 | 0.2 
66 IMarysland 1оап------------------------ 3,895 | 0.4 
67 IMarysland loam, wet-------------------------------- - 640 | 0.1 
68B IArvilla sandy loam, 1 to 6 percent slopes---------- 7,335 | 0.8 
70B IBinford sandy loam, 1 to 6 percent slopes---------- 445 | 0.1 
71 iSvea-Cresbard loams, 1 to 3 percent slopes--------- 5,535 | 0.6 
71B |Svea-Cresbard loans, 3 to 6 percent slopes--------- - 3,000 | 0.3 
13 ILarson-Cathay loams, | to 3 percent slopes--------- 2,805 | 0.3 
74B {Cavour-Miranda complex, 1 to 6 percent slopes------ - 3,175 | 0.4 
75 {Ryan silty с1ау------------------------------------ -- 5,015 i 0.6 
78 iLaDelle-Aberdeen silt loams-------- 830 | 0.1 
82B IDarnen loam, 3 to 6 percent slopes- - 1,640 | 0.2 
83 iLaDelle silt loam--------------------- 1,220 | 0.1 
85 {Lamoure silt loam--------------------- - 1,885 | 0.2 
86 ILaDelle silt loam, channeled---------- - 2,380 | 0.3 
89 iGrano silty clay---------------------- 2 2,930 1 0.3 
90 IParnell and Lallie soils, ponded------ 27,865 | 3.2 


See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


— и 
1 

Map i Soil name Acres Percent 
1 
І 
1 


1 
П 
1 
1 
1 
| 
91С Sioux gravelly loam, 1 to 9 percent в1орез-------------------------------..-.------ i 0.2 
91E iSioux gravelly loam, 9 to 25 percent slopes--------- | 0.4 
98c iCoe shaly loam, 1 to 9 percent slopes--------------- | 0.1 
98Е coe shaly loam, 9 to 25 percent slopes----------------2-----.---------------- | 0.7 
99C iClaire loamy coarse sand, loamy substratum, | 1.0 
101 iLallie 10an— - | 1.3 
10% iLallie loam, saline | 0.5 
106 iLallie loam, чеб----------------------------------------------------------- | 0.4 
107 iMinnewaukän loamy fine sand, 1 to 3 percent slopes-- i 0.4 
109 | АаиепЕв-----------------------------.----.---------- i 0.4 
1108 |Aastad-Bottineau loans, 3 to 6 percent slopes------- i 0.5 
112F jEdgeley Variant loam, 15 to 60 percent slopes------- i 0.1 
113C {Bottineau loam, 6 to 9 percent slopes--------------- i 0.4 
113D {Bottineau loam, 9 to 15 percent slopes- i 0.4 
119 tAberdeen silty clay loam----------------- i 0.5 
122 iFram-Cathay loams, 1 to 3 percent slopes------------ i 0.5 
123 \Emrick-Cathay loams, 1 to 3 percent slopes---------- і 0.9 
1238 {Emrick-Cathay loams, 3 to 6 percent slopes---------- i 0.5 
124C iHeimdal-Sioux loams, 3 to 9 percent slopes----------------------- i 0.5 
125C |Heimdal-Emrick very stony loams, 1 to 9 percent slopes----------- | 0.2 
125F |Heimdal-Esmond very stony loams, 9 to 40 percent slopes---------- | 1.5 
126 iFram loam, saline, 1 to 3 percent slopes ! 0.9 
127 iFram loam, 1 to 3 percent slopes---------- | 0.6 
129 iColvin and Borup silt loams, saline------------------------------ i 0.9 
1310 (Miranda Variant loam, 3 to 15 percent slopes--------------------- | 0.2 
133 iFordville loam, 1 to 3 percent в1оре5------------------------- j 0.8 
134 iBorup-Vallers complex, 1 to 3 percent slopes--------------------- i 0.1 
135 iMiranda-Larson complex, 1 to 3 percent slopes-------------------- j 0.3 
137 iStirum loamy fine вапа4-------------------------------.---..-..---. | 0.1 
140B |Svea-Buse loans, 3 to 6 percent з1орез--------------------------- ! 3.6 
141 iEmbden-Letcher fine sandy loams, 1 to 3 percent slopes----------- | 0.1 
144 IHamerly-Cresbard loams, 1 to 3 percent 51оре5-------------------- i 0.4 
144B |Hamerly-Cresbard loams, 3 to 6 percent 51орев-------------------- | 0.3 
145 iGrano silty clay, ва1іпе----------------------..---..... | 0.4 
146 IHamerly-Tonka loams, 0 to 3 percent slopes---" i 2.8 
149B {Maddock loamy fine sand, 1 to 6 percent slopes Ї 0.1 
150 1Pits，gravel------~------~-------~-----------~----------- i Е 
iIWater------~--------~-------~-------~--------------------------------------~---~---~---- | 1.3 
i 1 еткен е тк кн 
| Тоба1-------------------------------------------------------------------- i 867,644 | 100.0 
i 1 


8 Less than 0.1 percent. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


Absence of a yield indicates that 


[Yields are those that can be expected under a high level of management. 


the soil is not suited to the crop or the crop generally is not grown on the soil] 
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See footnotes at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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See footnotes at end of table. 
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See footnotes at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


1 
П 
1 
IGrasselegume hay 
t 
i 


Flax 


Barley 


Oats 


Spring wheat 


Soil name and 
map symbol 


+ 1 1 ! о ! 1 m 1 e г- 1 e Ё- т un о су ~ 1 ! = 
. 1 1 1 " і 1 . І - . 1 . . . * . . 1 1 D 
5 N 1 1 1 一 ! 4 - 1 ын A 1 сч ын о N N ч vs. L] 1 сч 
1 
m ! 1 Ц ! ! ! o 1 “o ш t N a o сэ a гэ O 1 1 с 
= 1 t 1 Li 1 1 1 к= 1 Сан = == — — 1 1 
引 1 1 1 ! ! ! О ! 
о 1 t 1 1 4 1 N 1 т “O 1 m = о o m co = 1 1 = 
= 1 t ! 1 ! ! сч 1 тэ цэ Ц = m = I un = m 1 1 em 
з ! ! ! 1 ! 1 ' L 1 П 
= 1 1 ! 1 t [| о ! о m % о = — m о m = Ц 4 = 
© 1 % Ц Ц ! 1 сч 1 - — 1 [Ту] я o о © © шт 1 Ц = 
al 1 1 1 1 1 1 4 € 1 1 
о 1 t 1 1 1 1 = 1 су т ! — = о» о m o — i 1 = 
N t 1 % 1 1 1 ын П m 1 о сч N m m e N П Ц N 
aj + i : ! ! I ' 1 ! ! 
' 1 1 I 1 ! t 1 1 I 1 1 Ц ' 1 ! 1 ' t 1 ! 
1 ' ' 1 3 1 1 1 1 1 [| 1 1 ! t І 1 1 1 1 ! 
! 1 5 1 1 1 1 ! ! 1 [| 1 1 ' 1 ! t ' ! 1 ! 
I ! ! 1 Ц 1 [| ! 1 1 1 1 1 % 1 1 ! 1 I ' 1 
1 1 1 1 ' [ [| 1 1 Ц 1 Ц 1 } 3 1 Ц 4 t 1 1 
1 ' 1 1 1 1 1 4 i Ц 1 Ц П | 1 t i 1 1 1 Ц 
П t П 1 1 1 1 ! [| 上 1 ' ' [| ! П 1 1 ' % | 
П 19 ! 4 i L ' 1 1 1 і 1 3 1 1 1 1 ! 1 1 Ц 
t | mi 1 1 t ' 1 1 $ 1 і 1 t 1 ' 1 1 1 1 [| Д 
П ia І Ц I 1 1 I ' 1 3 ! % 1 1 1 1 3 П 1 t 1 
1 ta 1 1 % % ' Ц ! ba tv Ц 1 ! ! ' П ! 1 1 | 
П ка t 7 1 1 Ц I Д o гс І 1 ' П ' 1 ! ix Tu 1 
1 to 1 ' 1 ! ! 1 ' Lc 100 t [| 1 L| (> I > 1 * о пя 1 
1 1 1 1 % 1 î Ц 1 1 1 * 1 t 1 1 to a 13 bord o 1 
, o ! ! 1 1 ' 1 gc ho Ic 1 П i + > (с (с o 1 بے‎ Е I 
1 IS 1 ! 1 1 1 1 то 13 so 4 t t (с ПЕ ip р 1Е a І 
1 10 J ! 1 4 1 I x 10 1> 13 13 ! Ux 1 c 1G 1 u2 1 ыш П 
1 1 1 1 ! 1 1 * 1 (с ыш 1 ia 15 1 tp o 10 Ж. Vai 1-4 t 
тж tA 1 1 1 1 1 ж © 10 121 te (> o 19 o 1c 1 1 1 Кы) Кы. ta 1 
гж Ша) ' 1 1 ! Ф o о Ф ba > 19 1 中 тє іс to 1 гм ix (9 еш | Oc 1% 
1 © o 1 ** box 1 ! ы Pod — کي‎ то с 19 bd ) od md D bb to го 19 1 U o 14% 
' с 18 12 3 1 J vd ie a 18 .Ф ПЕ bo 12 |o ЦЭ Е $ 1 IE LE 5E tE 
+“ ot 10 го o Lo ш Ка! ad to * 2 mu wo Oe AY lo UU ШЕЯ ms. O + оч Е. ort a 
(ЕЗ іш Od ша OO шо оч со чо са ос OG vo MO mo мо NL ME ME cro uio мо ot 
ag om -о “7A oo oo oo ол CH OZ Ot —s — d — ma -Q c оңы NE NE NT с UT An 
co o о o о a a = 一 - am == 一 y= — эрэ = — ж — - = =~ 


See footnotes at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Grass-legume hay 


Flax 


Barley 


Oats 


Spring wheat 


Soil name and 
map symbol 


co o t © 1 $ = 10 o wn 一 I a 
. . t 1 1 . . . П . М 
sj ом с 1 - [ 1 一 сч 一 N CU 1 см o 
o 
e © ї = 1 1 © m o гэ — 1 MU 1 
гэ H 2 1 1 一 = 一 ын 1 一 1 
5 ! ! ! ! ! 
co e t in ! y о oo к= со © Ц Ne] 1 
= сч 1 m 1 1 - т m = = 1 = 1 
2| ! ! ! ! t 
m a t so Д 1 - m t- m m 1 - ' 
“o N 1 E 1 1 су © т o us 1 © ' 
al 1 1 П ! i 
o = ' N [ 1 o o m o un 1 a i 
m m 1 N t 1 = m QW mi N П e 1 
al 1 i 1 1 1 
1 1 H ! ! 1 1 1 t 1 t 1 1 4 
1 1 1 ! 1 t 1 1 i 1 1 1 1 1 
i 1 1 1 П t і ' 1 i 1 1 1 
1 1 1 1 1 1 LI I 1 1 1 ' f 1 
1 Ї 1 р 1 [ Ц 1 ! 1 П 1 1 1 
1 1 1 1 1 1 1 ' ! ! 1 1 1 
1 1 % 1 1 П 1 ' 1 1 1 1 1 
1 1 1 1 Ц 1 ' ' [ 1 1 1 ' 1 
1 ! ! 1 1 ! П L 1 1 1 ' һ 1 
1 га 1 1 1 П 1 т 1 iv lu + 1 Li 
1 15 bo 1 1 i Д Ц 1 15 г; 1 1 1 
1 1 is | 3 Yg 1 1 1 * ro 1 0 1 t 1 
1 O іш 1 pa 10 1 I o ға Lo 1 го 1 
1 іш 1 П 1 in 上 Д is 10 tu 1 1x 1 
1 і ts р го pc 1 Д га o 1 © 1 1 1 
Ц 10 го 1 Ia 16 1 ' гр ПЕЧ (с 1 10 1 
1 ts 1 то ta 14 1 10 10 yo o 4 1 [| 
П го 1 ta го 14 П то ы 1 4 81 1 11 П 
t 1 1 0 Ш) pL fo 1 (2 oo Іі» рь 14 L> ум 
1 * tc rg I + tt bu LE rm (с ta ta П bel 10 
Vx bort Uc i> Ia ILE 13 ret Po os E го pe O 
1 Б 1 > o (о 15 го ү 1c 19 o 1 © 1c to 1 T — 92 
10 Ia oc ts PL 14. р mo 12 PE ME 1 IE mo жә 
EL. мо сч mo FO WH HA о> cE чо TO ORL OD AD Ou 
мы NO ME мы MM ME mm I ты +E AE TO rm == wa 
- - - - - - - - - - - - - - - 


* See description of the map unit for composition and behavior characteristics of the map unit. 


** Yields are for drained areas. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation are listed] 
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En e . .. 
Total 


Soil name and 


1 

i Range si 
map symbol | 

1 

1 


3------------------ iWetland------ -- 
Parnell i 
1 
! 
р 
4------ ------------ | С1ауеу------- -- 
Fargo i 
| 
1 
i 
1 
! 
i 
| 
i 
5----------- -------|Сі1ауеу--------- 
Hegne i 
i 
i 
i 
1 
M 
i 
П 
| 
Т------------------ et Meadow----- 
Colvin i 
р 
| 
8-------- ---------- iWetland-------- 
Colvin | 
1 
| 
3------------------ !Wetland-------- 
Rauville i 
1 
Н 
П 
11%; р 
Svea-------------- lOverflow------- 
1 
р 
i 
1 
1 
| 
і 
Barnes------------ 8117 —— 
: 
! 
1 
1 
1 
1 
$ 
1 
1 
1 
| 
i 
12B*: i 
Barnes------------jSilty---------- 


і о production 1 | 
te name i 1 | Characteristio vegetation 
1К104 of year | Dry | ) 
i iweight i 1 
i ILb/acrei | Pet 
j i i i 
--------------- Favor able 6,300 {Slough sedge------------------| 40 
Normal | 6,000 |Кіуегдгазз-------------------- | 30 
{Unfavorable | 5,700 iNorthern reedgrass------------ { 10 
| H IPrairie cordgrass------------ ~i 5 
! i | ! 
------------- ~-|Favorable | 3,200 !Western wheatgrass------~-----{ 20 
Normal 2,750 |Green needlegrass------ -------! 20 
{Unfavorable | 2,300 {Kentucky bluegrass------ ------ | 15 
і | {Streambank wheatgrass--------- 1 5 
{ i {Blue grama-------------------- 5 
i i |Рогсир1певгазз----- ----- 5 
| i INeedleandthread--------------- i 5 
i i 1 
1 1 4 ! 
--------------- (Favorable | 4,000 {Big bluestem------------------| 
iNormal | 3,600 {Reed canarygrass------ 
{Unfavorable | 3,200 iIndiangrass--------------- 
i i iSwitchgrass------------- 
| i \Kentucky bluegrass------ 
i | IRedtop--------- --------- 
i i IPrairie cordgrass------------- i 
i i i i 
--------------- Favor able | 5,900 {Slim sedge--------------- <----і 10 
iNormal | 4,950 [Northern reedgrass------------| 5 
{Unfavorable | 4,000 {Prairie cordgrass------------- i 5 
i і і i 
--------------- iFavorable 1 6,800 (Slough sedge 
iNormal | 5,800 jRivergrass----- -----«---------| 
{Unfavorable | 4,900 | i 
| | [7 1 
--------------- Favor able i 85600 i i i? 
iNormal | 6,000 | 1 
{Unfavorable | 4,800 | i 10 
| E 
i i 1 
------ == Favorable i 2,850 (Western wheatgrass 15 
1Normal | 2,500 |Needleandthread-------~------- 15 
lUnfavorable | 2,150 iGreen needlegrass------------- | 10 
i i | Porcupinegrass--~------------- | 10 
і | IKentucky bluegrass-- i 10 
i i iBlue grama------ ------------ --| 5 
} i iSedge----- ---«---------------- 15 
i i iWestern snowberry------------- 1 5 
i i i р 
--------------- iFavorable ¦ 3,250 |Western ыһеабдгазз------------1 15 
iNormal | 2,850 iNeedleandthread---------------| 15 
{Unfavorable | 2,450 iGreen needlegrass------------- | 15 
i i iPennsylvania sedge-------- ----і 6 
i i Bearded wheatgraSS------------| 5 
i i iStreambank wheatgrass--=------ i 5 
i i iPorcupinegrass---------------- i 5 
| | [Blue grama----------------- ---| 5 
| 1 | 
| i I П 
------------- --iFavorable | 3,250 {Western wheatgrass------------| 15 
Normal 25,850 iNeedleandthrêad-------- -------і 15 
1Unfavorable | 2,450 iGreen needlegrass------ -------} 15 
i i {Pennsylvania sedge---- - 6 
i i Bearded wheatgrass | 5 
| i IStreambank wheatgrass-- 5 
i i iPorcupinegrass-------- ---1 5 
| i iBlue grama-------- --------- ---! 5 
LI Д 1 
1 ! 


See footnote at end of table. 
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Soil name a 
map symbol 


13€*, 130%: 
Barnes------- 


Hamerly------ 


Hamerly------ 


See footno 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


nd 


----- Thin Upland------------------- 


----- 10уегГІои---------------------- 


te at end of table. 


Favorable 
iNormal 
iUnfavorable 


iFavorable 
| Normal 
iUnfavorable 


iFavorable 
| Normal 
{Unfavorable 


{Favorable 
iNormal 
iUnfavorable 


iFavorable 
Normal 
Unfavorable 


Favorable 


Normal 
{Unfavorable 


{Favorable 
Normal 
iUnfavorable 


3,250 
2,850 
2,450 


3,800 
3,200 
2,800 


2,850 
2,500 
2,150 


3,100 
2,700 
2,300 


Compo- 
s 


ition 


Western wheatgrass------------ | 15 
iNeedleandthread------ | 15 
iGreen needlegrass---- | 10 
iPorcupinegrass----- -- | 10 
iKentueky bluegrass--- ! 10 
i 5 
i 5 
i 5 
! 
i 
iWestern wheatgrass------------ | 15 
| Needleandthread----- | 15 
iGreen needlegrass--- | 15 
| Pennsylvania sedge---------- --! 6 
iBearded wheatgrass------ | 5 
|Streambank wheatgrass--- 5 
iPoreupinegrass---------- | 5 
Blue grama-------------------- i 5 
Ї 
! i 
Little bluestem-----------—--- 20 
iSideoats grama---------- 15 
iNeedleandthread--------- 15 
[Big bluestem-------.--.. 10 
IIndiangrass--- 10 
[Blue grama------- 10 
ІРгаігіе dropseed-------- 5 
iGreen needlegrass 5 
1 
iWestern wheatgrass 15 
iNeedleandthread--------- 15 
iGreen needlegrass------------- 10 
IPorcupinegrass-----------.----- 10 
iKentucky bluegrass 10 
{Blue grama--------------.----- 5 
15ейре-----------------... -----! 5 
iWestern snowberry------------- | 5 
1 1 
! 1 
INeedleandthread--------------- 115 
iWestern wheatgrass------------ | 10 
iGreen needlegrass------------- | 10 
|Porcupinegrass---------------- "10 
iKentucky bluegrass------------ i 10 
iStreambank wheatgrass--------- 5 
[Blue агапа-------------------- | 5 
Bearded wheatgrass------------ ! 5 
i Pennsylvania зейде------------ | 5 
| 
IWestern wheatgrass------------ 
'INeedleandthread--------------- 
iGreen needlegrass------------- 
iPorcupinegrass------ 
{Kentucky bluegrass-- 
iBlue grama---------- 
iSedge--------------- 
iWestern snowberry------------- 
! $ 
! 1 
iNeedleandthread--~---~-------- | 15 
IWestern wheatgrass------------ I 10 
iGreen needlegrass-- - 10 
iPorcupinegrass----- -! 10 
iKentucky bluegrass------------ ! 10 
iStreambank wheatgrass--------- 1 5 
iBlue grama----------.--------- | 5 
Bearded wheatgrass------------ | 5 
iPennsylvania sedge------------ 1 5 
! 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


eee rr ——_ —. . па 
Total production 


Т 
1 4 1 
Soil name and i Range site name ! Ї ! Characteristic vegetation | Сотро- 
map symbol i iKind of year | Dry | isition 
і H iweight | i 
i i iLb/acre; 1 Pet 
! i | | i 
15----------------- iWet Meadow-------------------- Favor able | 4,900 {Slim sedge ---- i 70 
Vallers | iNormal i 4,300 Northern reedgrass---- 5 
| {Unfavorable | 3,700 {Prairie cordgrass------------ 5 
1 1 1 
П 1 ! 1 
16----------------- Wet Меайом-------------------- Favor able | 4,800 |Wooly sedge 60 
Vallers ! iNormal | 4,400 {Prairie cordgrass---- 10 
| {Unfavorable | 4,000 Northern reedgrass 5 
1 4 1 1 
р 1 1 1 
18E---------------- IThin Upland------------------- iFavorable 1 3,800 {Little bluestem--------------- 20 
Buse | INormal 1 3,200 |Sideoats grama---------------- | 15 
| {Unfavorable | 2,800 jNeedleandthread--------------- i 15 
i i i {Big bluestem------------------ | 10 
i ! i lIndiangrass------------------- i 10 
i | i Blue grama-------------------- i 10 
! ) i iPrairie dropseed-------------- i 5 
| | Green needlegrass------------- i 5 
I 1 1 1 
1 1 1 1 1 
19----------------- iWet Meadow--------------------|Favorable | 4,400 |Slim sedge-------------------- | 30 
Tonka } INormal | 3,800 IWoolyfruit sedge-------------- i 25 
H Unfavor able | 3,200 {Straw sedge------------------- 1 5 
| ! i Baltic rush------------------- 1 5 
i | i Common spikesedge------------- i 5 
| | | INorthern reedgrass------------ i 5 
i | | IPrairie cordgrass------------- i 5 
i i i i i 
21* | i i р 1 
Emrick------------ iSilty--------------------.----- iFavorable | 2,900 {Western wheatgrass------------ i 15 
| iNormal 上 2,500 iNeedleandthread---- 15 
р lUnfavorable | 2,100 [Green needlegrass-- 10 
| i i iPorcupinegrass---- 10 
| ! ! iKentucky bluegrass- 10 
i H i Blue grama-------------------- 5 
| i i Pennsylvania sedge------------ | 5 
i i i i i 
Heimdal----------- |511%у------------------------- Favor able 2,750 |Western wheatgrass------------ i 15 
| iNormal | 2,400 |Needleandthread-------~------- і 15 
| {Unfavorable | 2,050 |Green needlegrass----- -------- i 10 
| | H |Porcupinegrass-=============== 10 
1 i H iKentucky bluegrass 10 
| H i {Pennsylvania sedge 8 
i i i i Blue вғапа-------------------- i 5 
H 4 
1 D 1 1 
22B*: } i | i 
Heimdal----------- 18114у------------------------- iFavorable | 2,750 {Western wheatgrass 15 
i iNormal | 2,400 iNeedleandthread----------- 15 
| {Unfavorable | 2,050 iGreen needlegrass--------- 10 
i ! ! IPorcupinegrass==--=-=----=-= - 10- 
| | | iKentucky bluegrass 10 
i i | {Pennsylvania sedge 8 
} i | iBlue grama--------- ----------- 5 
b 1 1 
1 1 1 1 
Епгіск------«------ 1511%у------------------------- iFavorable | 2,900 |Western wheatgrass 15 
i INormal | 2,500 iNeedleandthread--------- -- 15 
i IUnfavorable | 2,100 iGreen needlegrass--------- 10 
i i | iPoreupinegrass------------ 10 
i | i IKentucky bluegrass-------- 10 
i i i {Blue grama---------------- 5 
i i i [Pennsylvania sedge------------ 5 
i i | i 
230: i } i i 
Heimdal----------- 1511%у------------------------- iFavorable | 2,750 |Мезбегп wheatgrass------------ 15 
i (Normal 1 2,400 |Needleandthread--------------- 15 
i {Unfavorable | 2,050 iGreen needlegrass------------- 10 
i i | |Poreupinegrass------========== 10 
| | H IKentucky bluegrass------------ 10 
i i i iPennsylvania sedge------------ 8 
| i | iBlue grama-------------------- i 5 
1 у 
1 1 1 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
Total production Ї 
j 


1 
Characteristic vegetation Compo 


D 1 1 
Soil name and | Range site name | | i 
map symbol ! 1К104 of year | Dry | {sition 
| | iweight | ì 
i | iLb/acre! i Pet 
| | | i i 
23C*: i ) | i } 
Esmond------------ IThin Upland----------- -------- Favor able i 2,650 {Little bluestem--------------- | 15 
| {Normal | 2,200 iNeedleandthread-------.- i 15 
| {Unfavorable | 1,750 !Porcupinegrass----- 1 
i i i iPrairie sandreed--- | 5 
i i H IWestern wheatgrass------------ 1 5 
i i i iSideoats grama---------- 5 
| i i iPlains muhly---------- -- 5 
i i i iGreen needlegrass------- 5 
i i i iKentucky bluegrass------------ | 5 
1 1 I 1 1 
1 1 1 ' і 
2u* ! i і i | 
Егап----- ---“----- 1511%у----------------- -------- IFavorable | 3,200 Western wheatgrass------------ ' 15 
i iNormal | 2,750 |Needleandthread 1 15 
i {Unfavorable | 2,300 {Green needlegrass-------------| 15 
i | 1 Pennsylvania sedge 1 6 
i i i IStreambank wheatgrass---- 5 
i i | Bearded wheatgrass------------ 1 5 
і i i IPorcupinegrass----------------| 5 
i ! | Blue grama-------------------- 1 5 
1 4 1 
1 1 1 і р 
Emrick------------ ISilty------ ----------- --------|Favorable | 2,900 |Western wheatgrass------------ I 15 
i |Могта1 | 2,500 iNeedleandthread---------------| 15 
| Unfavor able i 2,100 {Green needlegrass------------- i 10 
i | | {Porcupinegrass | 10 
i | | iKentucky bluegrass------------ ! 10 
| | ! [Blue grama---------------.-.---|] 5 
| i i iPennsylvania sedge------------| 5 
1 E H 1 Ц 
1 1 Ц 1 1 
2508, 25E*: ! | | ! ! 
Esmond------------ iThin Upland-------- Favor able 1 2,650 {Little bluesten-—— 115 
i Normal | 2,200 |Needleandthread------- -------- 1 15 
i ‘Unfavorable | 1,750 jPorcupinegrass-------- 7 
| i i iPrairie sandreed----- 5 
i i i iWestern wheatgrass-- 5 
i i i iSideoats grama------ 5 
| i i {Plains пиһ1у-е---------------- ' 5 
i i i iGreen needlegrass----- --------! 5 
i i i IKentucky bluegrass------------| 5 
1 t П i 
4 1 1 1 1 
Heimdal----------- ISilty------ -------- ----------- iFavorable | 2,750 {Western wheatgrass---- | 15 
i Normal | 2,400 |Needleandthread------- -------- | 15 
i {Unfavorable | 2,050 iGreen needlegrass-------------| 10 
| | i IPorecupinegrass---------------- 10 
i i | iKentucky bluegrass 10 
i | i [Pennsylvania sedge 8 
i р i iBlue grama---------- 5 
1 I 4 1 
1 1 1 ! 
26E*: i i i i 
Esmond------------ Thin Upland------------------- iFavorable | 2,650 {Little Б1:ез ет--------------- 15 
i Normal | 2,200 INeedleandthread- 15 
| {Unfavorable | 1,750 iPorcupinegrass---- 7 
| i i iPrairie sandreed 5 
| | i {Western wheatgrass { 5 
i i i ISideoats grama----------------| 5 
| i i IPlains muhly------ - --| 5 
i i i iGreen needlegrass------ -- 5 
i Ї i iKentucky bluegrass------- se! 5 
П 4 LI 1 1 
V 4 ! 1 П 
Sioux------------- iVery Shallow---------- Favor able 1 1,920 {Blue grama-------------------- 40 
Н Normal | 1,600 jNeedleandthread 20 
| iUnfavorable | 960 iSedge------ --------------- 20 
i i iSideoats grama----------------| 10 
1 1 t 
1 1 


Зее footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and 
map symbol 


, 2BD*: 
rnes 


Sioux----------- == 


Di 


зал 


Не 


ckey 


„ 34B*, 3UC*: 


imdal 


See footnote 


at 


Range site name 
Silty---------- å on mp ت‎ ͤ — 
Very Shallow------ ---------- — 
Silty--------- т--------------- 


Тһіп 


end о 


Upland 


f table. 


Total production 
Characteristic vegetation 


i i Т 
i i i i 
{Kind of year i Dry i| } 
i iweight | ! 
i iLb/acre} | 
i i i | 
i i i ! 
iFavorable | 3,250 Western wheatgrass------------ ! 
(Могта1 | 2,850 |Needleandthread----------- =-=} 
{Unfavorable | 2,450 {Green needlegrass--------- sél 
| | {Pennsylvania sedge-------- за! 
| | IBearded wheatgrass-------- ==! 
| | IStreambank wheatgrass------- --1 
| i !Porcupinegrass-------------- ==" 
| i Blue grama------- ------------- i 
П ' n 11 
J i 1 i 
Favor able | 1,920 iBlue grama-------- | 
iNormal | 1,600 INeedleandthread--------------- | 
iUnfavorable | 960 iSedge------------------------- ! 
i i |Sideoats grama--------------- | 
4 1 + | 
| | | 
iFavorable 1 3,050 Western wheatgrass------------ ! 
INormal ¦ 2,650 INeedleandthread---------- әкете! 
{Unfavorable | 2,250 iGreen needlegrass-------- --| 
i i [Pennsylvania sedge------ ss Å 
i i Bearded wheatgrass------ --! 
i | !Streambank wheatgrass-- --! 
i i IPorcupinegraSS------- --1 
i | ‘Blue grama------ „ ! 
LI 1 1 Т) 
1 1 1 1 
iFavorable 1 3,120 {Little bluestem--------------- ! 
{Normal ¦ 2,600 {Western wheatgrass---- { 
IUnfavorable | 1,820 iBig bluestem---------- å ! 
і | INeedleandthread-------- ! 
i i |Porcupinegrass-- | 
| | {Blue grama------ ! 
| | ISedge----- ~------------------- i 
i i 
! І | 1 
iFavorable | 3,300 |Needleandthread------~-------- | 
iNormal | 2,850 {Prairie sandreed--------------| 
{Unfavorable | 2,400 |Kentucky bluegrass------------ | 
i | Blue grama--------------- suse 
i i ‘Western wheatgrass------------ i 
4 * Ц 
1 1 1 1 
Favor able ¦ 3,150 |Кеей1еапдеһғеай--------------- 1 
iNormal ! 2,700 {Prairie sandreed----- cm | 
{Unfavorable | 2,250 |Kentucky bluegrass------------ р 
! | IBlue grama-------------------- 
i i IWestern wheatgrass------------ 
Li 1 4 
| — 
Favor able 1 3,300 iNeedleandthread--------------- 
iNormal | 2,850 iPrairie sandreed---- 
{Unfavorable | 2,400 {Kentucky bluegrass----- -------| 
р ! IBlue grama------------- 5 1 
i ) ‘Western wheatgrass----- — ! 
і | Prairie junegrass------------- 1 
i i {Pennsylvania sedge------- — | 
1 í : [i 
П 1 1 1 
Fevor able | 2,750 iWestern wheatgrass------------ ! 
iNormal | 2,400 |Needleandthread--------- | 
iUnfavorable | 2,050 iGreen needlegrass------- | 
i i iPoreupinegrass---------- | 
| i Kentucky bluegrass------ ! 
i i {Pennsylvania sedge------ | 
i i {Blue grama-------------------- ) 
1 П 
1 i 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


| | Total production 
Range site name i 


1 
Soil name and i 
map symbol i 
1 

П 


D 
i 
! 
ask ~------j1Silty------------- ———— 
Overly | 
П 
1 
n 
| 
П 
Ї 
' 
1 
1 
| 
i 
C 1511%у------------------------- 
Gardena В 
! 
| 
i 
П 
1 
! 
i 
! 
1 
i 
цав": | 
Gardena----------- 1811%у-------------------- 一 一 一 一 一 
П 
i 
| 
| 
i 
1 
1 
! 
i 
| 
Eckman------------ І5116у------------------------- 
1 
1 
П 
1 
1 
1 
П 
i 
| 
i 
i 
43C*: i 
Eckman------------ 1511%у------------------------- 
П 
1 
| 
i 
П 
1 
| 
1 
| 
Zell-------------- Thin Upland------------------- 
П 
1 
i 
П 
| 
П 
| 
i 
р 
i 
ff “--|Silty----------- ———— 
Glyndon 


See footnote at end of table. 


Kind of year 


iFavorable 
iNormal 
iUnfavorable 


{Favorable 
Normal 
{Unfavorable 


1 

Favor able 
iNormal 
iUnfavorable 


iFavorable 
(Normal 
iUnfavorable 


iFavorable 
iNormal 
iUnfavorable 


iFavorable 
iNormal 
iUnfavorable 


IFavorable 
Normal. 
IUnfavorable 


! 
1 
1 
1 
' 
1 
' 
1 
! 
! 


1 
' 
4 
1 
F 
t 
' 
1 
' 
1 
' 
! 
' 
' 
1 
1 
Д 
4 
' 
1 
' 
t 
1 
1 
1 
1 
1 
Ц 
' 
! 
П 
р 
П 
І 
! 
! 
' 
1 
! 
1 
! 
! 
Н 
上 
1 
1 
1 
4 
П 
I 
t 
| 
! 
I 
г 
t 
1 
1 
П 
! 
1 
t 
1 
1 
! 
І 
Д 
| 
i 
i 
Д 
1 
' 
І 
1 
1 
' 
1 
! 
1 
n 
1 
' 
П 
! 
1 
4 
Ц 
1 
1 
1 
1 
1 
1 
t 
上 
' 
1 
1 
1 
i 
' 
! 
Д 
3 
3 
1 
' 
1 
1 
і 
' 
1 
1 
1 
П 
! 
1 
1 
1 
Ц 
1 
1 
, 
t 
! 
І 
Д 
1 
H 
! 
! 
! 
4 
i 


7 
4 
| Characteristic vegetation 


Dry ition 
weight 
eg 

| 1 
ч 1 
3,250 |Western wheatgrass----------- - 15 
2,850 INeedleandthread---------------j 15 
2,450 iGreen пеей1едгазз-------------| 15 
iPennsylvania sedge------------ | 8 
iBearded wheatgrass------------ | 5 
iStreambank wheatgrass- -----і 5 
lPorcupinegrass----------------| 5 
IBlue grama-------------------- i 5 
! i 
3,100 (Western wheatgrass--- ------! 15 
2,750 iNeedleandthread----- -----і 15 
2,300 |Green needlegrass------------- | 18 
{Pennsylvania sedge---- ----41 b 
IStreambank wheatgrass- -----| 5 
IBearded wheatgrass------------ 1-5 
| Poreupinegrass-~--------------- 1 5 
Blue grama------------ -—————— Б 
! П 
| | 
3,100 |Western wheatgrass------- -----! 15 
2,150 |Needleandthread----- --------| 15 
2,300 iGreen needlegrass------------- | 15 
iPennsylvania sedge------------ | 6 
iStreambank wheatgrass--------- | 5 
{Bearded wheatgrass------------| 5 
|Porcupinegrass------------ ----1 5 
Blue grama-------------------- 1 5 
H 1 
! I 
3,000 iWestern wheatgrass----- -------! 15 
2,550 INeedleandthread-------- —€— i 15 
2,100 iGreen needlegrass--- | 15 
iPennsylvania sedge------------ ! 6 
iStreambank wheatgrass---------| 5 
Bearded wheatgrass------------ | 5 
iPorcupinegrass 1 5 
{Blue grama-------------------- 1 5 
n 
| | 
3,000 jWestern wheatgrass------------ ' 15 
2,550 jNeedleandthread----- ---------- ! 15 
2,100 iGreen needlegrass------------- | 15 
{Pennsylvania sedge------------ ! 6 
iStreambank wheatgrass--------- : 5 
{Bearded wheatgrass------------ ' 5 
iPorcupinegrass------------ ----! 5 
iBlue grama-------------------- 15 
1 П 
! 1 
3,240 {Little bluestem--------------- ! 20 
2,700 iWestern wheatgrass------------| 20 
1,890 iSideoats grama---------------- I 15 
INeedleandthread--------------- ! 10 
iBlue grama-------- — —— 1 10 
iBig bluestem------ ез---е------! 5 
iPrairie dropseed-------------- 上 5 
iSedge----------------------- en 5 
| 
! 1 
3,600 iBig bluestem----- — — — 20 
3,200 |Western wheatgrass-- | 15 
2,800 iSwitchgrass--------- 10 
Kentucky bluegrass-- 10 
ILittle bluestem----- 4 10 
|Indiangrass------------------- 10 
|Poreupinegrass----------------| 10 
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Total production 
Т 


1 I { 
i 1 1 i 
Soil name and | Range Site паше | | | Characteristic vegetation iCompo- 
map Symbol | iKind of year | Dry | isition 
i i imeight 1 i 
i р iLb/acrel | Pet 
| | | i i 
45----------------- ISubirrigated------------------|Favorable | 4,600 iBig bluestem--- 1 
Bearden i iNormal | 4,000 |Switchgrass------------------- | 
р iUnfavorable | 3,400 Kentucky bluegrass 
| i i ) 
i i i ILittle bluestem----- 
i i i iWestern wheatgrass------------ 
П M 1 t 
1 1 1 1 
Нб----------------- Wet Meadow-------------- ------ IFavorable | 5,000 |Big bluestem-------- 
Borup i iNormal 1 3,800 |Reed canarygrass---- 
i {Unfavorable | 3,400 iSwitchgrass-------- 
i Н i lIndiangrâ8S------------ 
Н i i [Kentucky bluegrass------ ------ i 
i i i iRedtop----- -------- 
i В i {Prairie cordgrass 
| i i i i 
47----------------- Met Меадоч--------------- “----iFavorable I 5,000 {Big bluestem------------------ i 30 
Fossum i INormal I 3,800 iIndiangrass------------------- i 20 
| {Unfavorable | 3,400 iSwitohgrass-------------- -----і 10 
i i i {Prairie cordgrass-------------| 10 
| i i {Reed canarygrass--------- -----і 10 
' 1 ! 1 1 
i 1 1 1 1 
50B----------- -----|Silty------------------------- iFavorable | 3,120 {Western wheatgrass------------ | 30 
Great Bend i iNormal | 2,600 |Green needlegrass- -------і 20 
i iUnfavorable | 1,820 |Little bluestem--------------- | 10 
| | | iNeedleandthread--------------- | 10 
| i } iSideoats grama---------------- | 10 
| | | {Big bluestem------ -------1 5 
| | | iBlue grama------ -------------- 1 5 
| i | 5 
| ) i 
52B*: i i H 
Embden------------ iSandy---------------2-.--------- IFavorable 1 3,300 20 
i Normal | 2,850 15 
) iUnfavorable | 2,400 jKentucky bluegrass------- -=j 10 
i | i iBlue grama------- ------ -- 7 
i ! ! iWestern wheatgrass------------ 1 5 
i | i {Prairie junegrass-------- -----і 5 
i | Е \Pennsylvania sedge------------| 5 
t 1 1 1 
1 ! 1 1 1 
Egeland----------- 1Sandy— Favor able 3,80 {Little bluestem--------------- 
i iNormal 1 2,900 iPrairie sandreed------ 
i {Unfavorable | 2,030 iNeedlegrasS--------—-- 
i i | {Big bluestem------ --- 
i ! i ‘Western wheatgrass---- 
i i i ISideoats grama-------- 
i i i {Blue grama------------------- 
1 1 П 1 
4 1 1 1 
53----- ------------ Збапду-------------«----------- iFavorable I 3,360 JSand bluestem----------------- 
Hecla H iNormal | 2,800 iLittle bluestem------- i 
i {Unfavorable | 1,960 {Prairie sandreed--------- -į 
| i i INeedleandthread---------------| 10 
i i | 1 8 
| i | 5 
| р i 5 
| | i 
54B#; | i | 
Нес1а------------- |5апду------------------------ -|Favorable | 3,360 25 
i iNormal | 2,800 25 
| iUnfavorable ! 1,960 20 
| i i 10 
| | i ISwitchgrass---- 5 
i i | iCanada wildrye- 5 
| | i ISedge------------------ 5 
% 1 
i I 1 


Зее footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and Range site name 


i 

| 
map symbol i Kind of year 

1 

1 

1 


| | 
| i i 
i | | 
i ght | | 
1 | 
| | | 
i | i 


54%; 1 
Maddock----------- iSandy------------------------- iFavorable 
| iNormal 
i IUnfavorable 
1 1 
1 1 
i i 
р ! 
1 1 
1 1 
П 1 
i | 
58*: i i 
Hecla------------- |Бапбз----------------.-----... {Favorable 
i INormal 
| IUnfavorable 
1 П 
| | 
1 1 
I I 
| | 
i i 
Maddock----------- |бап4з---------------.---.-.--.. iFavorable 
| Normal 
i iUnfavorable 
i i 
i i 
| i 
1 1 
V 1 
59B*: i i 
Maddock----------- |5ап(із------------------------- iFavorable 
| {Normal 
i Unfavorable 
i i 
! ! 
1 1 
i 1 
1 1 
i i 
Hecla------------- iSands----------------2--2-2-2-2-2--- Favor able 
i INormal 
i Unfavorable 
| i 
| i 
i i 
4 1 
i 1 
| | 
590---------------- 1Зап48------------------------- iFavorable 
Maddock | Normal 
| IUnfavorable 
1 1 
| | 
LI 1 
р 1 
i | 
61, 61B------------ IShallow To Gravel------------- iFavorable 
Renshaw i INormal 
i {Unfavorable 
1 1 
| | 
1 | 
63, 63B, 63C------- IShallow To Gravel------------- iFavorable 
Brantford i Normal 
i iUnfavorable 
П П 
1 1 
i | 
| i 
64----------------- І511%у------------------------- iFavorable 
Divide iNormal 
{Unfavorable 


See footnote at end of table. 


Total production 


Characteristic vegetation Compo- 
Dry sition 
tweight 
iLb/acre Pet 
3,400 {Prairie sandreed-------------- 1 20 
2,950 iNeedleandthread--------------- i 15 
2,500 [Kentucky bluegrass------------ | 10 
{Pennsylvania sedge------------ | 10 
IBlue grama-------------------- 1 5 
iSand bluestem----------------- i 5 
Western wheatgrass------------ 1 5 
П a 
| 
3,360 iSand bluestem----------------- 
2,800 [Little bluestem--------------- 
1,960 |Prairie sandreed- 
iNeedleandthread-- 
iSwitohgrass------ 
iCanada wildrye--- 
|5бедде---------------- 一 一 一 一 一 一 一 一 一 
' 
! 
3,400 iPrairie sandreed-------------- 20 
2,950 iNeedleandthread--------------— 15 
2,500 {Kentucky bluegrass------------ i 10 
{Pennsylvania sedge------------ i 8 
{Blue grama-------------------- 15 
{Запа bluestem----------------- 15 
1 1 
1 1 
i i 
3,400 {Prairie sandreed--------------| 20 
2,950 iNeedleandthread--------------- | 15 
2,500 iKentucky bluegrass------------ | 10 
IPennsylvania sedge------------ 8 
iBlue grama-------------------- 1 5 
(Sand bluestem----------------- | 5 
1 1 
1 1 
3,360 iSand bluestem----------------- | 25 
2,800 iLittle bluestem----- ---------- | 25 
1,960 [Prairie sandreed-------------- | 20 
|Needleandthread-- | 10 
1 Switchgrass------ 1 5 
iCanada wildrye--- i 5 
|Зейде------------------------- 1 5 
| 
3,400 iPrairie sandreed 20 
2,950 iNeedleandthread--------------- 15 
2,500 |Kentucky bluegrass------------ | 10 
IPennsylvania sedge------------ i 8 
(Blue grama---------------.---- i 5 
[Sand bluestem----------------- 15 
1 I 
1 1 
2,520 |Needleandthread-- і 35 
2,100 iLittle bluestem-- i 15 
1,260 |Sideoats grama--- | 15 
iBlue grama------- | 10 
{Plains muhly------------------ i 5 
1 1 
i 1 
2,150 iNeedleandthread--------------- i 30 
1,850 iWestern wheatgrass------------ 15 
1,550 Blue grama-------------------- i 10 
iGreen needlegrass------------- 15 
iKentucky bluegrass------------ р 5 
1 
1 ' 
3,100 |Needleandthread-------~------- 1 15 
2,700 iWestern wheatgrass------------ 1 10 
2,300 iGreen needlegrass------------- i 10 
ІРогсцирілпенгав5---------------- 110 
Kentucky bluegrass------------ i 10 
{Blue дгата-------------------- i 5 
iBearded wheatgrass------------ 5 
[Pennsylvania зедве------------ 15 
1 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 
Т 


Soil name and 
map symbol 


Marysland 


67--------- -------- 


Marysland 


Arvilla 


Binford 


Cresbard---------- 


Range site name 


Subirrigated------------------ 


Wetland------ —————— 


Shallow To Gravel------------- 


Shallow To Gravel------------- 
Overflow---------------------- 
Clayey-------- ---------------- 
Silty---------- —— == س‎ ¬ ----- 


See footnote at end of table. 


{Kentucky bluegrass------------| 
iBlue grama 


Т 

1 1 1 
i i | Characteristic vegetation | 
iKind of year | Dry j i 
i iweight | | 
i iLb/acrei ! 
i i | | 
iFavorable | 2,850 |Western wheatgrass------------ ! 
iNormal | 2,450 |Needleandthread--------------- ! 
iUnfavorable | 2,050 iGreen needlegrass-- --------! 
i i iPennsylvania sedge------------ } 
i i [Bearded wheatgrass------------ ! 
i i IStreambank wheatgrass--------- | 
i i iPorcupinegrass------=-----==-== ! 
i i {Blue grama---------- د‎ 
i i | 1 
iFavorable i 5,940 {Big bluestem------------------ ! 
iNormal i 5,400 |Indiangrass------ i 
iUnfavorable | 4,320 |Switchgrass------ | 
i i | Sedge----========== ! 
| i ІРгаігіе cordgrass В 
| | i | 
iFavorable I 5,940 Big bluestem------------------ | 
iNormal | 5,400 iIndiangrass------ ! 
iUnfavorable i 4,320 |Switchgrass------ ! 
i i |5ейде-------------- | 
i | Prairie cordgrass------------- | 
i i i ! 
iFavorable | 2,150 INeedleandthread--------- РАННА | 
iNormal | 1,850 Western wheatgrass------------| 
{Unfavorable | 1,550 {Blue grama-------------------- | 
| | {Pennsylvania sedge--- سسس‎ 
| | IGreen needlegrass------ ----! 
| | iKentucky bluegrass------------| 
| | i ! 
iFavorable | 2,100 iNeedleandthread--------------- ! 
Norma! | 1,700 {Western wheatgrass------------ ! 
jUnfavorable | 1,400 |Blue grama------------ ----! 
| i iGreen needlegrass------------ -1 
i i {Kentucky bluegrass--- | 
i | |PorcupinegraSS------- | 
i | {Pennsylvania sedge--------- өзе) 
| i i } 
i i i i 
iFavorable | 2,850 |Western wheatgrass------------ р 
iNormal | 2,500 |Needleandthread----- 2---------! 
{Unfavorable | 2,150 !Сгееп needlegrass------------- р 
i i |Porcupinegrass---------------- { 
i i IKentucky bluegrass------- ==! 
р | IBlue grama----------- --------- 
i i 1Sedge------------------- 
i i IWestern snowberry------------- 
i i i } 
iFavorable | 3,000 {Green needlegrass============-| 
iNormal | 2,500 Western wheatgrass------------ р 
iUnfavorable | 1,750 iSideoats grama 
i | {Blue grama--------------- -----! 
i i iLittle bluestem------- 
! i | Зеаве---------= --------------- 
i i i 
i i i 
iFavorable | 2,850 {Western wheatgrass------------ 
{Normal | 2,500 iNeedleandthread------ 
iUnfavorable | 2,150 {Green needlegrass---- 

i | Porcupinegrass---------------- 

| 

1 

1 

D 

1 

т 

! 

1 

1 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


— - ыш — 
1 
Characteristic vegetation iCompo- 


Total production 
т 


1 1 
1 П П 
Soil name and i Range site name i Ї i 
map symbol i iKind of year | Dry | isition 
| | |weight | i 
1 | iLb/acre} 1 Pet 
i i i i i 
71B*: | i i i і 
Cresbard---------- PENA {Favorable | 3,000 {Green needlegrass----- 1 40 
| iNormal | 2,500 iWestern wheatgrass---- 10 
i iUnfavorable 1 1,750 iSideoats grama-------- | 10 
i i | iBlue grama------------ i 10 
| } i iLittle bluestem------- i 5 
i i | |5ейде-----------------........ i 5 
i i i i i 
T3*: i i i i i 
Larson------------ IClaypan----------------------- iFavorable | 2,200 (Western wheatgrass------------ 1 30 
i Normal | 1,800 {Blue gr ama 1 15 
i iUnfavorable | 1,400 |Green needlegrass------------- i 10 
i i i iNeedleandthread--------------- 10 
i i H [Prairie junegrass------------- 5 
i i i iPorcupinegrass---------------- 5 
i | i [Kentucky bluegrass 5 
i i i iNeedleleaf sedge-------------- 5 
LI 
1 i 上 1 
Cathay------------ ІС1ауеу----------------.------- Favor able | 2,750 {Green needlegrass------------- 20 
H tNormal 1 2,400 {Western wheatgrass 20 
i iUnfavorable | 2,050 iKentucky bluegrass 15 
i | i ІРогсцріпедгазз----------- 5 
i i H iNeedleandthread---------- 5 
i i i iBlue grama-------------------- 5 
i i i i i 
TABS i } } | i 
Cavour------------ iClaypan----------------------- Favor able | 2,520 |Western wheatgrass------- -----| 45 
| Normal 1 2,100 {Green needlegrass i 20 
i iUnfavorable | 1,470 iBlue grama--------------- 1 15 
i | i Sedge 110 
i ! i IBuffalograss | 5 
Li ! П Li 
1 1 ! 1 U 
Miranda----------- [Thin Claypan—— - Favor able i 1,680 iBlue grama-------------------- i 30 
| |Могта1 { 1,400 |Western wheatgrass------------ 1 15 
i Unfavorable | 840 |Buffalograss---=-=-==-=-==-=m=mmmm 10 
i i i i Sedge---------- 10 
i i i INeedleandthread 5 
i i | Inland saltgrass--------.------ i 5 
i i р IGrizzlybear pricklypear------- 5 
П 
1 1 1 1 
T5----------------- [Thin Claypan------------------ IFavorable | 1,300 (Western wheatgrass 50 
Ryan | } Могта1 | 1,000 {Blue grama-----------------.-- 20 
| {Unfavorable | 700 Prairie junegrass- 5 
| | i Inland saltgrass-------------- 5 
1 1 
1 1 1 1 
78*: i | і i 
LaDelle----------- Over f1ou—— annuum Fevor able | 4,800 {Big bluestem------------------ 55 
i Normal | 4,000 iGreen needlegrass- 20 
| IUnfavorable | 2,800 iIndiangrass------- 5 
i i i iLeadplant--------- 5 
i | i 1Sedge---~--------------------- 5 
| | | iSwitchgrass----------------.--- 5 
1 r [i 4 1 
1 ! Ч i 1 
Aberdeen---------- ІСІауеу------------------...... Favorable | 2,750 iWestern wheatgrass | 35 
| iNormal i 2,400 |Green needlegrass- 30 
i {Unfavorable | 2,050 iSideoats grama------- 10 
р i | iLittle bluestem------ 5 
| | i Big bluestem--------- 5 
i | i iBlue grama----------- 5 
i i i 15ейде-------------------.-.--- 5 
i i i | 
82В---------------- 1511%у------------------------- iFavorable i 5,500 {Big bluestem------------------ 20 
Darnen i iNormal 4 5,000 |Little bluestêm------ 10 
i iUnfavorable | 4,500 |Indiangrass---------- 10 
Ї i i iWestern wheatgrass--- 10 
i i j INeedleandthread------ 10 
Ї i H {Blue grama----------- 10 
i i i iSideoats grama---------------- 10 
i i i iSwitohgrass------------------- [ 5 
! i i iTall dropseed----------------- 15 
1 
1 1 1 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
— l.“ TT.... TTT 


Soil name and 
map Symbol 


Range site name 


1 Total production 
р = 


83----------------- Overflow-----------------2----- 
LaDelle i 
i 
| 
i 
M 
' 
i 
85----------------- ISubirrigated------------------ 
Lamoure i 
1 
Н 
П 
i 
i 
86----------------- iOverflow---------2-------2------ 
LaDelle | 
1 
1 
| 
i 
* 
I 
1 
| 
89----------------- ІМебі1апа----------------.------ 
бгапо | 
i 
j 
i 
91C, 9TE iVery Shallow------------------ 
Sioux i 
i 
І 
98C, 98Е----------- very Shallow------------------ 
Сое i 
i 
1 
1 
| 
99С---------------- 1бап(б5------------------------- 
Сізіге i 
i 
i 
Li 
L 
і 
і 
101---------------- iMetland----------------------- 
Lallie | 
р 
| 
104---------------- IWetland--------------- 
Lallie | 
р 
1 
1 
| 
106---------------- iWetland------------------.---- 
Lallie i 
i 
i 
107---------------- iSubirrigated------------------ 
Minnewaukan 


See footnote at end of table. 


1 

V 
i 1 | Characteristic vegetation iCompo- 
[Kind of year | Dry | isition 
| iweight | | 
i iLb/acrel | Pot 
i i i i 
iFavorable | 4,800 |Big bluestem------ “----------- 1 55 
Normal! | 4,000 iGreen needlegrass | 20 
‘Unfavorable | 2,800 |Indiangrass----------- 5 
i } ILeadplant------------- ! 5 
i | 1Sedge---~------------- 1 5 
i ! !Switcehgrass------------------- i 5 
i і i i 
iFavorable 5,830 Big bluestem------------------ ! 60 
{Normal | 5,300 ISwitchgrass i 10 
{Unfavorable | 4,240 |5едде----------------- | 10 
i i IIndiangrass ' 5 
і i ‘Kentucky bluegrass------------ ! 5 
| i i i 
iFavorable ! 4,800 Big bluestem------------------ ! 55 
{Normal | 4,000 {Green needlegrass------------- i 20 
‘Unfavorable | 2,800 (Indiangrass------------------- : 5 
i | ILeadplant----=-==-==== —Ó— ! 5 
i | |5ейде-------------- | 5 
| | ISwitchgrass i 5 
i i р i 
Favor able | 6,800 {Slough sedge------------------ { 35 
Normal | 6,000 iRivergrass--------- | 30 
lUnfavorable | 5,500 {Wooly sedge-------- ! 10 
| | {Slim sedge--------- i 5 
i | i | 
IFavorable | 1,920 !Blue grama-------------------- | 40 
Normal | 1,600 iNeedleandthread---- | 20 
iUnfavorable | 960 !Sedge-------------- | 20 
i | ISideoats grama---------------- i 10 
Li 1 , 
1 1 1 П 
iFavorable ¦ 1,100 iNeedleandthread--------------- 1 35 
iNormal i 900 {Blue grama-------------------- | 40 
jUnfavorable | 750 {Western wheatgrass-==-========= | 5 
i | Prairie junegrass------------- i. 5 
i i IFringed sagebrush------------- ШЕ 
i i i i 
iFavorable ! 2,300 {Prairie sandreed-------------- | 30 
iNormal | 2,000 iNeedleandthread--------------- | 20 
{Unfavorable | 1,700 Send bluestem--- 5 
р i {Canada wildrye---------------- 5 
р H [Kentucky bluegrass------------ 15 
i i IGreen sagewort---------------- 1 5 
i i i | 
iFavorable | 6,800 {Slough sedge------------------ | 35 
iNormal I 6,000 jRivergrass-------------------- 1 35 
iUnfavorable | 5,200 | i 
i i i | 
iFavorable | 3,400 {Western wheatgrass------------ | 30 
(Normal | 3,000 |Foxtail баг1еу-------------- 25 
lUnfavorable ¦ 2,600 {Nuttall alkaligrass 
| | ISlender wheatgrass------------ 
П 1 4 
! 3 1 
[Favor able ¦ 6,800 {Slough sedge---- 
Nor mal | 6,000 iRivergrass 
iUnfavorable } 5,200 | 
! 1 
1 1 1 
{Favorable | 4,800 (Bis bluestem------------------ 
Normal ! 4,200 |Switchgrass--------------- 
iUnfavorable | 3,600 {Kentucky bluegrass-------- 
| i {Little bluestem----------- 
i i ‘Western wheatgrass------------ 
$ + у 
і 1 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 


1 
Kind of уеаг | Dry 


Soil name and 


I 
П 
1 
map symbol i 
t 
1 
1 


1 

1 
Characteristic vegetation i Compo- 

isition 
П 


cle 
ojo 
| 
w 
els 
ler 
a 

v 

o 

cr 


1 
110B#: t 1 
Aastad------------ jOverflow----------- ----------- iFavorable | 2,800 |Green needlegrass------------- i 20 
i Normal | 2,400 iPorcupinegrass------- { 15 
i iUnfavorable | 2,000 iNeedleandthread------ | 15 
i i | iWestern wheatgrass--- i 10 
i i i Big bluestem------------------ 1 5 
i 1 . 1 
і 1 1 1 1 
Bottineau--------- ІЗауаппаһ---------------------- iFavorble 1 3,350 iNeedleandthread--------------- | 15 
! {Normal | 2,900 {Western wheatgragg--- i 10 
| {Unfavorable | 2,450 |Kentucky bluegrass------------ i 10 
} | | ILittle bluestem--------------- 15 
i i i iGreen needlegrass- -3--1 5 
! ! ! iPrairie sandreed-------------- i 5 
D 1 ' 1 1 
112Е--------------- (8ауаппай------------....н...н... iFavorable | 3,000 iGreen needlegrass------------- i 10 
Edgeley Variant i {Normal i 2,600 iNeedleandthread--------------- 10 
| iUnfavorable | 2,150 {Western wheatgrass 10 
| i i iLittle bluestem--------- 5 
| i H iBlue grama-------------- 5 
i i | iBearded wheatgrass 5 
i i | {Bur оак---------- ------- - 5 
р i H iQuaking азреп----------------- 5 
1 i } i | 
1130, 113D--------- ISavannah---------------------- iFavorable | 3,350 iNeedleandthread--------------- | 15 
Bottineau Н INormal | 2,900 |Мезбегп wheatgrass----- - 10 
i iUnfavorable | 2,450 |Kentucky bluegrass--------- ---| 10 
i i ! iLittle bluestem----------- 5 
i i i |Сгееп needlegrass - 5 
! i | iPrairie sandreed-------------- i 5 
1 1 1 0 
1 1 ! ! ! 
119---------------- ІСіауеу------------------------ iFavorable | 2,750 {Western wheatgrass------------ i 35 
Aberdeen H | Normal | 2,400 (Green needlegrass - 30 
i \Unfavorable | 2,050 |Sideoats grama---------- 10 
i | i iLittle bluestem--------- 5 
i i | 1Big bluestem------------ 5 
i | i (Blue grama---- 5 
i | i iISedge------------------- 5 
i | | i 
122* i i | i 
Fram... 15116у------------------------- IFavorable | 3,200 iWestern wheatgrass------------ 15 
i INormal | 2,750 iNeedleandthread--------------- 15 
i iUnfavorable | 2,300 iGreen needlegrass------- 15 
1 i i iPennsylvania sedge------ 6 
i i i 1Streambank wheatgrass 5 
| | i [Bearded wheatgrasse------- -----! 5 
i i i iPorcupinegrass---------------- | 5 
1 i i iBlue grama-------------------- | 5 
i i i ) | 
Cathay------ —— ІСІауеу------------------------ iFavorable | 2,750 {Green needlegrass------------- | 20 
| iNormal | 2,400 IWestern wheatgrass------------ | 20 
| iUnfavorable ү 2,050 Kentucky bluegrass------------ | 15 
р 1 ! iPorcupinegrass---------------- 3 
| i i iNeedleandthread--------------- 1 5 
| i i iBlue gramâ-------------------- 5 
| і i i i 
123*, 123B*: i | i | i 
Епгіск------------ ISilty-------- --------.-------- Favor able 1 2,900 |Western wheatgrasse----------- 115 
i iNormal | 2,500 iNeedleandthread--------------- | 15 
i iUnfavorable | 2,100 |Green needlegrass------------- i 10 
i | | |Poreupinegrass---------------- | 10 
i i ! iKentucky bluegrass------------ | 10 
i i i iBlue grama-------------------- | 5 
i ! i {Pennsylvania sedge------------ 5 
t 1 
i ! 1 1 1 
Cathay------------ іСіауеу------------------------ Favor able 2,750 [Green needlegrass------------- i 20 
i Norma! | 2,400 |Western wheatgrass------------ i 20 
i iUnfavorable | 2,050 {Kentucky bluegrass------------ | 15 
i ) i |Porcupinegrass---------------- | 5 
i | | INeedleandthread-- | 5 
! | | iBlue дгапа-------------------- i 5 
1 у i 
! ! ! 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


EE DEE SS (( ĩ ĩͤ 846 


Total production _ 
| 


Soil name and 
map symbol 


Range site name 


12165: 


Heimdal--------- 


125C*; 


Heimdal--------- 


125F#: 


Heimdal--------- 


Esmond---------- 


See footnote 


--|Thin Upland------------------- 


at end of table. 


T 
! 
П 
1 
' 
1 
1 
i 


1 

| 

| 

Favor able 
iNormal 
{Unfavorable 


iFavorable 
Normal 
{Unfavorable 


iFavorable 
iNormal 
iUnfavorable 


(Normal 
iUnfavorable 


{Favorable 
(Normal 
iUnfavorable 


t 
1 
1 
4 
' 
1 
1 
i 
' 
1 


{Favorable 
iNormal 
{Unfavorable 


iFavorable 
{Normal 
iUnfavorable 


iNormal 
{Unfavorable 


Kind of year 


Dry 


iweight 


iLb/acre 


2,750 
2,400 
2,050 


1,920 
1,600 
960 


2,750 
2,400 


2,050 


2,900 
2,500 
2,100 


2,750 
2,400 
2,050 


2,650 
2,200 
1,150 


3,200 
2,150 
2,300 


3,200 
2,750 
2,300 


Characteristic vegetation 


iWestern wheatgrass------------ 1 15 
iNeedleandthread---------- i 15 
IGreen needlegrass-------- | 10 
iPorcupinegrass------- === | 10 
iKentucky bluegrass------- | 10 
{Pennsylvania sedge---------- i 
Blue grama-------------------- i 
1 
{Blue grama--------------.------ 
INeedleandthread 
iSedge---------- 
iSideoats grama---------------- 
Ж 
| 
iWestern wheatgrass----- ------- 
iNeedleandthread-------- -- | 
iGreen needlegrass---- | 10 
iPorcupinegrass----------- | 10 
iKentucky bluegrass---- | 10 
[Blue grama------------ --і 5 
IPennsylvania sedge------------ ! 5 
! i 
iWestern wheatgrass------------ | 15 
iNeedleandthread---------- 15 
iGreen needlegrass-------- 10 
iPorcupinegrass----------- 10 
iKentucky bluegrass 10 
iBlue grama--------------- 5 
{Pennsylvania sedge 5 
H 
i 
iWestern wheatgrass 15 
iNeedleandthread-=====-==== 15 
iGreen needlegrass-------- 10 
iPorcupinegrass----------- 10 
Kentucky bluegrass 10 
iBlue grama-------------------- I 5 
iPennsylvania sedge-- 5 
Li 
! 
iLittle bluestem--------------- 15 
iNeedleandthread---------- 15 
iPorcupinegrass----------- 7 
iPrairie sandreed----- 5 
Western wheatgrass 5 
ISideoats grama---------------- 5 
Plains muhly--------------- wen} 5 
iGreen needlegrass--------- «=| 5 
Kentucky bluegrass------------ 5 
! 1 
1 1 
iWestern wheatgrass------------ | 15 
iNeedleandthread-------- -- i 15 
iGreen needlegrass------- { 15 
1Streambank wheatgrass---- 1 5 
iBearded wheatgrass------- 1 5 
|Рогсир1пергазз----------- 1 5 
Pennsylvania sedge------- 15 
iBlue gramae-------------------- i 5 
上 
iWestern wheatgrass----------- - 15 
iNeedleandthread=-=-==-==--= | 15 
iGreen needlegrass-------- | 15 
{Pennsylvania sedge---------- i 6 
iStreambank wheatgrass------- 5 
iBearded wheatgrass---------- 5 
|Porcupinegrass-------------- 5 
iBlue grama-------------------- 5 
1 


1 
compo- 
isition 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and Range site name 


T 
1 
i 
map symbol H 
1 
Т 
M 
i 
129*: i 
Colvin------------ iWet Meadow-------------------- 
t 
| 
i 
i 
i 
1 
! 
129%: | 
Borup------------- Met Meadow-------------------- 
! 
| 
| 
131D--------------- [Thin Claypan------------------ 
Miranda Variant i 
4 
1 
1 
1 
i) 
1 
1 
1 
1 
| 
133---------------- 1511%у------------------------- 
Fordville i 
1 
| 
i 
! 
i 
i 
i 
1345: i 
Borup------------- (Мес Meadow-------------------- 
1 
| 
i 
1 
i 
1 
| 
Vallers----------- et Меадон-------------------- 
1 
| 
i 
135%; i 
Miranda----------- Thin Claypan------------------ 
1 
1 
1 
| 
i 
| 
П 
i| 
i 
Larson------------ iClaypan----------------------- 
т 
1 
1 
| 
i 
i 
i 
i 
i 
137---------------- iSubirrigated------------------ 
Stirum 


See footnote at end of table. 


Total production 
i 


SOIL SURVEY 


Characteristic vegetation 


H ї 

i i 

iKind of year | Dry | 

i iweight | 

i iLb/acre; 

i р | 

i } } 

iFavorable | 4,500 |Slim sedge----------- 

iNormal | 4,000 |Woolyfruit sedge----- 

iUnfavorable | 3,500 iPrairie cordgrass 

i i INorthern reedgrass------------ 

i | 1Switchgrass------------------- 

i | 1Straw sedge------------------- 

| NE 

iFavorable | 4,900 |Slim sedge-------------------- 

iNormal | 4,300 iNorthern reedgrass 

Unfavorable | 3,700 {Prairie cordgrass------------- 
上 

1 t i 

Favor able | 1,680 {Blue вгапа-------------------- 

iNormal | 1,400 |Мезбегп wheatgrass 

iUnfavorable | 840 iBuffalograss------------ 

i i iSedge------------ 

i i INeedleandthread--------------- 

| | [Inland saltgrass-------------- 

| | iGrizzlybear pricklypear------- 

1 1 1 

[Favor able | 3,000 {Little bluestem-----~---------- 

Norma! | 2,500 jNeedlegrass------------------- 

iUnfavorable | 1,750 |Western wheatgrass------------ 

i i {Sideoats grama---------------- 

i i Big bluestem-------=-======e=== 

i і IBlue grama-------------------- 

i | !5ейде------------------------- 

i i i 

} i } 

iFavorable | 5,000 {Big bluestem----- 

iNormal | 3,800 Reed canarygrass- 

iUnfavorable i 3,400 iSwitohgrass------ 

| i | Indiangrass------------------- 

i i iKentucky bluegrass------------ 

i i IRedtop--------- A OL N4 

р ! iPrairie cordgrass 

| | i 

iFavorable | 4,800 iWooly sedge------------------- 

iNormal I 4,400 |Prairie cordgrass------------- 

iUnfavorable | 4,000 {Northern reedgrass------------ 
1 H 

| NM 

iFavorable i 1,680 {Blue дгата------------------- 

iNormal i 1,400 {Western wheatgrass-- 

iUnfavorable | 840 |Buffalograss-------- 

i i ISedge-------------- - 

i i INeedleandthread----- 

i р Inland saltgrass-------------- 

р i IGrizzlybear pricklypear------- 

1 р 1 

Favor able | 2,200 {Western wheatgrass------------ 

Normal 11,800 {Blue grama-------------------- 

iUnfavorable | 1,400 [Green needlegrass------------- 

i } INeedleandthread--------------- 

i i {Prairie junegrass------------- 

i i IPoreupinegrass-------------.-- 

i i {Kentucky bluegrass 

р р iNeedleleaf sedge-------------- 

1 i 1 

iFavorable | 4,800 |Big bluestem------------------ 

Normal | 4,200 iSwitchgrass------------ 

iUnfavorable | 3,600 [Kentucky bluegrass 

i i iLittle bluestem-------- 

р ! Western wheatgrass 

1 1 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


è—— . — — ᷑ — — 
i Total 


. Total production | 


1 1 р i 
Soil name and ! Range Site пате i і | Characteristic vegetation iCompo- 
map symbol ! 1К104 of year i Dry 1 isition 
i i tweight | i 
| | iLb/acrei Pet 
| i i i 
140B#: | i i i 
Svea-------------- 1811%у------------------------- iFavorable | 2,850 |Western wheatgrass------------ 15 
| iNormal | 2,500 |Needleandthread----- | 15 
| IUnfavorable | 2,150 {Green needlegrass--- 10 
| i | IPorcupinegrass------ 10 
| i i iKentucky bluegrass-- 10 
| i i (Blue grama---------- 5 
} | i 1Sedge--------------- 5 
! | i iWestern snowberry------------- 5 
1 1 1 
TTL | | | | 
Визе-------------- iThin Upland------------------- iFavorable | 3,800 {Little bluestem--------------- 20 
i INormal | 3,200 iSideoats grama---------------- i 15 
i Unfavorable | 2,800 iNeedleandthread--------------- | 15 
i i i Big bluestem | 10 
i i i !Indiangrass------ | 10 
i | i iBlue grama------- i 10 
i } i Prairie dropseed-------------- i 5 
i } | iGreen needlegrass------------- р 5 
р р i i i 
141%: i i р i i 
Embden------------ |бапау------------------------- {Favorable I 3,300 iNeedleandthread--------------- | 20 
i (Normal | 2,850 |Prairie sandreed-------------- i 15 
i {Unfavorable | 2,400 {Kentucky bluegrass------------ | 10 
i } ! iBlue grama-------------------- i 了 
i i i {Western wheatgrass------------ i 
i i ! ІРгаігіе junegrass------------- 15 
! i i Pennsylvania sedge------------ i 5 
1 1 1 4 
1 1 ! 1 I 
Letcher----------- ІСІаурап----------------------- iFavorable | 3,240 {Little bluestem-------- ------- i 25 
i iNormal | 2,700 iNeedleandthread----- ---------- i 20 
| {Unfavorable | 1,890 Prairie sandreed-------------- i 10 
| Ї i iWestern wheatgrass------------ | 10 
| i i ISideoats grama | 10 
| | | iBlue grama---- i 10 
| ) | ISwitchgrass--- | 5 
i | ! Big bluestem------------------ | 5 
1 1 1 1 1 
144#, 1448%; i | i i i 
Hamerly----------- 15114у------------------------- |Favorable | 3,100 iNeedleandthread--------------- 15 
i INormal | 2,700 iWestern wheatgrass------ i 10 
| ‘Unfavorable | 2,300 iGreen needlegrass------- I 10 
i i i iPorcupinegrass---------- | 10 
i i i 1Кепїиску bluegrass------ i 10 
i i i iStreambank wheatgrass--- i 5 
i i i iBlue grama-------------- i 5 
i | i [Bearded wheatgrass------------ i 5 
i i i |Pennsylvania sedge------------ i 5 
LI у H 1 Li 
1 1 1 1 1 
Cresbard---------- ІСІауеу------------------------ iFavorable 1 3,000 {Green needlegrass------------- 1 40 
| iNormal | 2,500 |Western wheatgrass------------ i 10 
i {Unfavorable | 1,750 iSideoats grama---------------- i 10 
| i i {Blue grama----------- i 10 
i i i ILittle bluestem 15 
| i i |5едде------------------------- 1 5 
| ! ! ! ! 
145---------------- iWetlande---------------------- iFavorable | 3,400 {Western wheatgrass------------ i 30 
Grano i iNormal | 3,000 |Foxtail barley------- | 25 
! ‘Unfavorable | 2,600 iNuttall alkaligrass-- i 15 
1 
| | pe 


ISlender wheatgrass------------ 
1 
1 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


i Total production 


1 
Soil name and i i 
map symbol | Kind of year | Dry 
4 
і 
V 


i 

i i 

i i 

i ILb/acre i Pe 
П 

| | 
} 


Range site name Characteristic vegetation 


Sand bluestem----------------- 
Д 


П 
t 
146%; | 
Hamerly----------- 15116у--------------------.---. iFavorable | 3,100 |Needleandthread------.------.- 15 
i INormal | 2,700 |Western wheatgrass-------- ==" 10 
i iUnfavorable | 2,300 [Green needlegrass--------- --! 10 
1 | | lPorcupinegrass------------ --! 10 
i i i iKentucky bluegrass----- -------! 10 
i i | iStreambank wheatgrass---------] 5 
| | | Blue grama------------.--- --! 5 
| | i Bearded wheatgrass------------| 5 
i i ! {Pennsylvania sedge----------.- ! 5 
i i i i | 
146%: | ! i } i 
Tonka------------- wet Meadow------------ -------- [Favor able | 4,400 {Slim sedge “---------! 30 
H iNormal 1 3,800 |Woolyfruit sedge { 25 
i {Unfavorable | 3,200 {Straw sedge----- | 5 
i i | Baltic rush------------------- 5 
i i ! {Common spikesedge------------- ! 5 
i i i {Northern reedgrass- | 5 
| i р {Prairie cordgrass----------- | 5 
т 4 4 
f 1 1 1 i 
149В--------------- iSands---------------- --------- iFavorable | 3,400 {Prairie sandreed----- sm... 20 
Maddock i {Normal | 2,950 iNeedleandthread-----.----..--- 15 
i Unfavorable | 2,500 {Kentucky bluegrass------------ 10 
i ! | iPennsylvania sedge- 8 
i | | IBlue grama-------- 5 
1 1 1 
р } | 5 
1 i | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


Trees having predicted 20-year average heights, in feet, of-- 
Soil name and | i | 


American plum. spruce, green 
ash, ponderosa 
pine, common 
chokecherry, 


eastern redcedar. 


1 
1 1 
! 4 р 
map symbol } 8 1 5-15 | 16-25 | 26-35 | >35 
1 I 1 1 И 
т | | | т 
1 1 1 ' 1 
1 1 1 1 % 
1 1 I 1 1 
1 ! + 1 1 
1 1 i 1 1 
Parnell i | 1 i H 
t 1 1 + 1 
П 1 1 О M 
4----------------- i --- iCommon IPonderosa pine, iSiberian elm, | Eastern 
Fargo | | ehokecherry, I Black Hills | American elm, I cottonwood. 
i | Rocky Mt. ı spruce, blue 1 green ash. i 
i i juniper, American| spruce. H | 
i { plum, Siberian i | i 
i i peashrub, i i | 
i | Tatarian i i i 
i i honeysuckle. H i р 
! П 1 t n 
! | i 3 Ц 
5-------- -------- -1 --- {Tall purple iRussian-olive, iGreen ash, [Eastern 
Hegne | I willow, redosier | eastern redcedar, | American elm. i cottonwood, 
! | dogwood, Tatariani northern white- | } golden willow, 
i | honeysuckle, i cedar. | | Siberian elm. 
i | Siberian | i і 
i | peashrub. i i | 
Li 1 + О 1 
U 1 1 U р 
7, 8. i | р i i 
Colvin i i i i і 
1 4 1 1 ( 
1 1 1 1 | 
9. i i i i i 
Rauville i i | | | 
| i i i | 
11%: i i | р i 
Svea---------- ---i --- (Siberian peashrub, (American elm, (Siber ian elm------ |Eastern 
| { Tatarian | Black Hills i i cottonwood. 
i | honeysuckle, | spruce, blue i i 
| | American plum. | spruce, green | i 
i i | ash, ponderosa | i 
| i | pine, common | i 
| | | chokecherry, | i 
| | | eastern redcedar.i i 
L 1 I 1 1 
1 1 ! 1 1 
Barnes----------- | -- ISiberian peashrub, American elm, iSiberian elm------ i --- 
! | common i green ash, | i 
i i chokecherry, i ponderosa pine, | 
i | Tatarian | eastern redeedar, ! | 
| | honeysuckle. | Rocky Mt. f i 
1 | i juniper, blue i i 
i i | spruce, Black i i 
i i | Hills spruce, i i 
i | | Russian-olive. i | 
| i р | i 
12B*: i i i i i 
Barnes----------- i --- Siberian peashrub,iAmerican elm, Siberian elm------ i --- 
1 | common | green ash, i i 
i I chokecherry, | ponderosa pine, | i 
i i Tatarian i eastern redcedar, | ! 
i i honeysuckle. i Rocky Mt. Ї i 
i i | juniper, blue | i 
i i I spruce, Black i | 
i i | Hills spruce, i | 
| i i Russian-olive. i i 
Li Ц H 1 1 
. 1 4 1 1 
Svea------------- 1 --- Siberian peashrub,iAmerican elm, ISiberian elm-----; Eastern 
| Tatarian i Black Hills i | cottonwood. 
| honeysuckle, | spruce, blue | | 
р ! i | 
Н : | i 
1 1 Ц ! 
1 V | 4 
1 1 1 1 
Li , 1 1 
1 1 1 1 
1 Li [i ! 
i 1 1 Е 
1 Li 1 i 
1 1 D 1 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil name and 
map symbol 


13C*; 
Barnes---------- - 


130%: 
Вагпез----------- 


14%, 148%; 


1 
П 
1 
1 
1 
р 
1 
i 
1 
1 
| 
1 
1 
1 
1 
I 
i 
Buse. 1 
i 
H 
1 
1 
1 
1 
1 
1 
1 
р 
i 
i 
I 
| 
1 
1 
1 
1 
Y 
1 
1 


Hamerly---------- 


15, 
Vallers 


Vallers 


See footnote at 


Lilac, American 
plum. 


Siberian peashrub, 
Tatarian 
honeysuckle. 


end of table. 


0-15 


SOIL SURVEY 


Trees having predicted 20-year average heights, in feet, o 
П т П 


E 


16-25 


26-35 


Siberian peashrub, 
common 
chokecherry, 
Tatarian 
honeysuckle. 


Eastern redcedar, 
common hackberry, 
Russian-olive, 
Siberian 
peashrub, 
Tatarian 
honeysuckle. 


Siberian peashrub, 
common 
chokecherry, 
Tatarian 
honeysuckle. 


Siberian peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
American plum, 
common 
chokecherry, 
Siberian 
peashrub. 


Tall purple 
willow, redosier 
dogwood, Tatarian 
honeysuckle, 
Siberian 
peashrub. 


Eastern redcedar, 
Rocky Mt. 
juniper, common 
chokecherry. 


American elm, 
green ash, 
ponderosa pine, 
eastern redcedar, 
Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Russian-olive. 


White spruce, 
ponderosa pine, 
Siberian elm, 
green ash. 


American elm, 
green ash, 
ponderosa pine, 
eastern redcedar, 
Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Russian-olive. 


American elm, 
Black Hills 
spruce, blue 
spruce, green 
ash, ponderosa 
pine, common 
chokecherry, 
eastern redcedar. 


Ponderosa pine, 
Black Hills 
spruce, blue 
spruce, Russian- 
olive. 


Russian-olive, 
Black Hills 
spruce, eastern 
redcedar, 
northern white- 
cedar. 


American elm, 
green ash, 
ponderosa pine, 
Black Hills 
spruce, blue 
spruce. 


Siberian elm 


Siberian elm 


Siberian elm 


Siberian elm 
American el 
green ash. 


Golden willo 
green ash. 


Siberian elm 


D 
m, 


ч, 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood, 
Siberian elm. 


Eastern 
cottonwood. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 
T 1 


Soil name and 


Juniper, common 
chokecherry, 
Siberian 
peashrub. 


ponderosa pine, 
Black Hills 
spruce, biue 
spruce, Russian- 
olive. 


; 
V 
| | | 
map symbol ! 《8 | 8-15 | 16-25 i 26-35 i >35 
1 1 1 1 
— — а Е Е — e 
| | | i i 
21%: | i | i i 
Emrick----------- | --- IEastern redcedar, |American elm, {Siberian elm------ Eastern 
i i Rocky Mt. | green ash, | | cottonwood. 
| | juniper, common | ponderosa pine, | i 
| | chokecherry, | Black Hills i | 
| i Siberian | spruce, blue | i 
i | peashrub. | spruce, Russian- | 
| | | olive. i i 
) | | i i 
Heimdal---------- | --- IEastern redcedar, |American elm, ISiberian elm------ | === 
| | Rocky Mt. | green ash, i i 
! | juniper, blue | ponderosa pine. | i 
| | spruce, Black | i 
| | Hills spruce, ! | | 
| i Russian-olive, Е | i 
i | Siberian | | i 
| | peashrub, common | i | 
i | Chokecherry, | i i 
| | Tatarian i i | 
i | honeysuckle. j | | 
) i i i | 
22B*: i i i | | 
Heimdal---------- i --- iEastern redcedar, |American elm, (Siberian elm------ 1 === 
i i Rocky Mt. i green ash, i 1 
i i juniper, blue | ponderosa pine. | i 
i | spruce, Black i | i 
| | Hills spruce, i р i 
i | Russian-olive, i | | 
| | Siberian | i i 
! | peashrub, common | | | 
Ї | ehokecherry, | | i 
Ї | Tatarian | i i 
| | honeysuckle. i 1 i 
1 t 1 1 1 
4 1 ! 1 1 
Emrick----------- | --- [Eastern redcedar, |American elm, iSiberian elm------ iEastern 
i | Rocky Mt. | green ash, i | cottonwood. 
| | juniper, common | ponderosa pine, | i 
i | chokecherry, | Black Hills | | 
| i Siberian | spruce, blue | i 
| | peashrub. | spruce, Russian- | i 
i | | olive. | Ї 
| | i i | 
23C*: i i 1 | | 
Heimdal---------- i --- Eastern redcedar, |American elm, (Siberian elm------ H --- 
| | Rocky Mt. | green ash, i | 
| j juniper, blue | ponderosa pine. | i 
! | spruce, Black | | р 
| | Hills spruce, | | | 
| | Russian-olive, | i i 
| | Siberian | | i 
| | peashrub, common ! i i 
| I chokecherry, i i i 
| | Tatarian i i | 
i | honeysuckle. | | i 
Ц I 1 ^ 1 
1 1 1 1 1 
Esmond----------- iSiberian peashrub,|Ponderosa pine, iGreen ash, i --- | --- 
| Tatarian | Russian-olive, | Siberian elm. H | 
| honeysuekle. | eastern redcedar,| | | 
i i Rocky Mt. | | i 
í | juniper. i | | 
| i | | | 
25%; | i i | i 
Fram------------- i --- (Eastern redcedar, |American elm, iSiberian elm------ iEastern 
| Rocky Mt. | green ash, i cottonwood. 
р р | 
| | | 
i i І 
i i | 
| | | 
i i | 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 
| | 


3011 пате and 


i 
i i i 
map symbol | <8 | 8-15 р 16-25 i 26-35 | >35 
1 H t 1 
' | i | | 
) i i H i 
24%; | i р i i 
Emrick----------- | --- Eastern redcedar, {American elm, [Siberian е1т------ Eastern 
i | Rocky Mt. i green ash, i | cottonwood. 
i | juniper, common | ponderosa pine, | i 
i | chokecherry, | Black Hills | H 
i | Siberian I spruce, blue i i 
i t peashrub. t spruce, Russian- | | 
i | | olive. | | 
i i І } i 
25D*: i р | i | 
Esmond----------- [Siber ian peashrub,iPonderosa pine, iGreen ash, i --- i --- 
| Tatarian | Russian-olive, | Siberian elm. | | 
i honeysuckle. | eastern redcedar, | | i 
| | Rocky Mt. i | i 
| i juniper. | | i 
) | i | i 
Heimdal------- mmm | === Eastern redcedar, |American elm, Siberian elm------| --- 
i | Rocky Mt. | green ash, ! ! 
i | juniper, blue i ponderosa pine. | Ї 
| і spruce, Black i | i 
i | Hills spruce, i | | 
| | Russian-olive, i | | 
i | Siberian ! i i 
i | peashrub, common | i | 
| | chokecherry, ! | 
| | Tatarian i i ) 
| | honeysuckle. | i i 
+ i t t 1 
1 1 1 1 ! 
25Е": | | ) i i 
Esmond. | | i р i 
i ) i i i 
Heimdal---------- ! --- [Eastern redcedar, |American elm, iSiberian elm------ i --- 
i | Rocky Mt. | green ash, j i 
i t juniper, blue | ponderosa pine. | | 
П | spruce, Black | | i 
i | Hills spruce, i i i 
| | Russian-olive, ) i | 
i | Siberian | i i 
i | peashrub, common | H i 
Н i chokecherry, | | i 
| i Tatarian t } i 
| | honeysuckle. | i | 
i i i i | 
26E*: i i | i i 
Esmond. i i | i | 
| i i i i 
Sioux. i i i р і 
| | i | i 
210", 28D*: i i } | i 
Barnes------ -----! --- iSiberian peashrub,iAmerican elm, iSiberian elm------ | --- 
! | common | green ash, i | 
| | ehokecherry, | ponderosa pine, | | 
i i Tatarian | eastern redcedar, | | 
i i honeysuckle. | Rocky Mt. i | 
г i | juniper, blue ! 
| | | spruce, Black ! р 
! і | Hills spruce, | 
i | | Russian-olive. | | 
1 1 ! 1 1 
1 1 i П I 
Sioux. | | i i i 
i i | } i 
30D*: i р 1 i | 
Barnes. | | i i i 
| i i i i 
Buse. i i i i i 
i | i i i 


See footnote at end of table. 
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Soil name and 
map symbol 


Towner 


Dickey 


34%, 34B*, 3NC*: 
Embden----------- 


Heimdal----- —.— 


Ң2---------------- 
Gardena 


42B*; 
Gardena вы 


Eckman---------- 一 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


See footnote at 
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П 
1 
t 
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Trees having predict 
Т 


ed 20-year average 
р 


8-15 


一 


Lilac, Tatarian 
honeysuckle, 
American plum, 
golden currant. 


end of table. 
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Eastern redcedar, 
Siberian 
peashrub, Rocky 
Mt. juniper, 
common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


Green ash, 
redcedar, 
Russian-olive. 


Eastern redcedar, 
Rocky Mt. 
juniper, common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Russian-olive, 
Siberian 
peashrub, common 
chokecherry, 
Tatarìan 
honeysuckle. 


Eastern redcedar, 
Rocky Mt. 
juniper, common 
chokecherry, 
Siberian 
peashrub. 


Eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub, 
American plum. 


Eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub, 
American plum. 


Siberian peashrub, 
common 
chokecherry, 
Tatarian 
honeysuckle. 
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16-25 


26-35 


Siberian elm, 
ponderosa pine, 
green ash, 
Russian-olive. 


Siberian elm, 
ponderosa pine. 


Ponderosa pine, 
Black Hills 
spruce. 


American elm, 
green ash, 
ponderosa pine. 


Ponderosa pine, 
Black Hills 


spruce, blue 
spruce, Russian- 
olive. 


Ponderosa pine, 
Black Hills 


spruce, blue 
spruce, Russian- 
olive. 


Ponderosa pine, 
Black Hills 


spruce, blue 
spruce, Russian- 
olive. 


American elm, 
green ash, 
ponderosa pine, 
eastern redcedar, 
“Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Russian-olive. 
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Siberian elm, 
American elm, 
green ash. 


Siberian elm---- 


Siberian elm, 
American elm, 
green ash. 


Siberian elm, 
American elm, 
green ash. 


Siberian elm, 
American elm, 
green ash. 


Siberian elm------ 


heights, in feet, of-- 


--------------------------------------------------------4----- 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average 
1 t 


heights, in feet, of-- 
Soil name and 1 


Rocky Mt. 
juniper, common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Black Hills 
spruce. 


American elm, 
green ash. 


cottonwood. 


! 
1 1 
! ! 1 
map symbol i <8 8-15 16-25 i 26-35 } >35 
| i і i i 
1 1 1 1 Ц 
|» 1 1 1 П 
! 1 1 П 1 
i 1 1 4 1 
43C*: | | | i i 
Ескпап---------- i --- Siber ian peashrub,iAmerican elm, [Siber jan elm----- i --- 
| | common | green ash, | i 
! | ehokecherry, | ponderosa pine, | 
| | Tatarian | eastern redcedar, | 1 
i i honeysuckle. i Rocky Mt. | | 
| i | juniper, blue | ! 
i i | spruce, Black | | 
i i i Hills spruce, | 
| i | Russian-olive. 1 
i , П 1 1 
1 i 1 1 * 
2211 — [Tatar ian iPonderosa pine, iSiberian elm------ i --- i --- 
i honeysuckle, | Russian-olive, i i i 
I American plum, i green ash, common! ! | 
I lilac, Peking | hackberry, Rocky | i | 
| cotoneaster. I Mt. juniper, i | i 
! | eastern redcedar,i i i 
i | Siberian | Н i 
| | peashrub. i i і 
1 1 d Ц 4 
1 Ж 1 1 1 
Dan — ——— i === {Tall purple IEastern redcedar, (Green ash, [Eastern 
Glyndon | | willow, northern | white spruce. i Russian-olive, | cottonwood, 
| | white-cedar. 1 | golden willow, | Siberian elm. 
| | | | American elm. ! 
П П 1 1 1 
3 ! I I 1 
Yo ———— 1 === IEastern redcedar, iPonderosa pine, iSiberian elm, iEastern 
Bearden i | common | Black Hills ! American elm, | cottonwood. 
| | chokecherry, | spruce. | green ash. 1 
i i Siberian i i | 
| | peashrub, i | | 
i i Tatarian | | | 
| i honeysuckle, i i р 
| i American plum. i i | 
! 1 ' | | 
1 1 1 V 1 
جد‎ | --- iTall purple iRussian-olive, iGreen ash, [Eastern 
Bor up i | willow, redosier | eastern redcedar,i American elm. | cottonwood, 
| | dogwood, Tatarian| northern white- | | golden willow, 
Н i honeysuckle, | cedar. i | Siberian elm. 
! i Siberian i | i 
| | peashrub. i i i 
i i i i i 
47---------------- ! --- iTatarian iRussian-olive----- iGreen ash-------- iEastern 
Fossum ! | honeysuckle, Н i | cottonwood, 
i | Siberian i i i Siberian elm. 
і | peashrub. i i 1 
| i | i i 
50B----- --------- lILilao------------- iEastern redcedar, |Ponderosa pine, iBlue spruce------ i === 
Great Bend common | green ash, common} 
chokecherry, 1 hackberry, 
Siberian | Russian-olive, | 
peashrub, | Siberian 
American plum, | crabapple. 1 
silver i i 
buffaloberry. i | 
t 1 
I ! 
5285: | р 
Embden---------- --- Eastern redcedar, |Ponderosa pine, {Siberian elm, Eastern 
1 1 
| | 
! 4 
1 I 
! \ 
1 1 
1 П 
i i 
i i 
1 L 
1 t 
| ! 
i 1 
i у 
1 Li 


See footnote at 


end of table. 
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т 
Ї 
i i 
map symbol i <8 | 8-15 | 16-25 i 26-35 i >35 
1 I 1 | 1 
| —— س‎ | 
1 1 1 1 1 
M 1 1 I i 
52B#; | i i | | 
Egeland---------- iSilver Eastern redcedar, iGreen ash, common | --- i --- 
| buffaloberry, | common | hackberry, | i 
i Peking | chokecherry, | ponderosa pine, | i 
i cotoneaster, | Siberian | Siberian | i 
| lilac, American | peashrub. | crabapple, | i 
i plum. | | Russian-olive. | i 
4 1 1 1 4, 
1 1 n 1 П 
53--------------- -1 --- i Common Common hackberry, {Golden willow, iEastern 
Hecla | | chokecherry, | blue spruce, | ponderosa pine. | cottonwood 
| | Siberian | green ash, | | 
| | peashrub, lilac, | Siberian | i 
| | American plum. I crabapple, | | 
| | | eastern redcedar.i | 
t 1 1 1 1 
р 1 1 1 ! 
54B*, 58%; | i Е | | 
Hecla------------ | --- i Common Common hackberry, Golden willow, (Eastern 
i | chokecherry, | blue spruce, | ponderosa pine. | cottonwood 
| | Siberian | green ash, i i 
П | peashrub, lilac, | Siberian | | 
| | American plum. | crabapple, | i 
р i | eastern redcedar .| i 
1 1 1 1 1 
t f 1 1 , 
Maddock---------- Tat ar ian Russ ian- olive, (Siberian elm, | --- i === 
| honeysuckle, | common | American elm, i i 
| American plum, I chokecherry, | green ash, i i 
р | Siberian | ponderosa pine. i | 
i | peashrub, eastern| | i 
i | redeedar. i i i 
Г 上 1 1 П 
1 1 i t 1 
59B#: | i i | | 
Maddock---------- ITatarian iRussian-olive, (Siberian elm, i === i === 
f honeysuckle, i common i American elm, | i 
| American plum. | ehokecherry, | green ash, i | 
| | Siberian | ponderosa pine. i | 
| | peashrub, eastern} i i 
| | redcedar. i | | 
i i } | i 
Hecla------~---- -i --- i Common iCommon hackberry, 10014еп willow, Eastern 
| I chokecherry, | blue spruce, | ponderosa pine. | cottonwood. 
| | Siberian | green ash, | i 
i | peashrub, lilac, | Siberian | i 
i i American plum. i crabapple, | i 
р i | eastern гедседаг. | i 
i i | i i 
59D. ї i | i i 
Maddock | i i i i 
р | і i i 
61, 61B----------- i --- [Eastern redcedar, Common hackberry, i --- | --- 
Renshaw | | Russian-olive, | bur oak. | i 
| | Siberian i i i 
| | erabapple, silver! | | 
| | buffaloberry, i | | 
i | Tatarìan i i | 
i I honeysuckle. | i | 
1 3 1 4 1 
D 1 1 р і 
63, 63B, 63C------ ! --- IRussian-olive, Siberian elm, i --- | --- 
Brantford | common | American elm, | } 
1 1 т 1 
Å 1 | Н 
1 1 1 1 
$ 1 1 1 
1 4 1 8 
4 1 1 1 
1 1 1 1 
1 1 1 H 
П П i П 
på t 1 1 
1 F 1 1 
Å у % П 
1 ! 1 1 
t H П 上 
i 1 ! ! 
1 Іі 1 у 
1 1 П П 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil name and 
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Trees having predicted 20-year average 
; 1 


heights, in feet, of-- 
, 1 


See footnote at 


end of table. 


chokecherry, 
Siberian 
peashrub, eastern 
redcedar, Rocky 
Mt. juniper, 
Tatarian 
honeysuckle, 


American plum. 


green ash, 
ponderosa pine. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in. feet, of-- 
Soil same and 6 лааны 


H 
Д n 
1 
map symbol i <8 i 8-15 i 16-25 | 26-35 ì >35 
i H t t 
1 1 1 | 1 
| | z | | — 
1 ! 1 1 I 
64------ -2---------|Siberian peashrub Ponderosa pine, American elm, iSiberian elm----- “Eastern 
Divide ! ! Black Hills i green ash. i | cottonwood. 
! | spruce, blue ! | i 
! | spruce, Russian- | | р 
| | olive, eastern i i | 
| | redcedar, i i i 
| | American plum, | i i 
| | соттоп i | | 
| | chokecherry. i i | 
1 1 1 1 1 
I Е L 1 1 
65, 65B----------- | --- tRussian-olive, Siber ien elm, i --- | --- 
Vang i | common | American elm, | | 
| | chokecherry, | green ash, i i 
iberian d x | | 
| ЕР ааа | | 
| | redcedar, Rocky | | | 
i | Mt. juniper, i | 
! | Tatarian i | i 
! | honeysuckle, i i 
| ! American plum. i | i 
1 1 i 1 
66, 67------------ | --- iTatarian IRussian-olive, iGolden willow, iEastern 
Marysland | | honeysuckle, I northern white- | green ash.. i cottonwood, 
| i Siberian | cedar, eastern ! | Siberian elm. 
i | peashrub, tall I redcedar, Black | | 
| i purple willow, | Hills spruce. i | 
| | common | | i 
| | chokecherry. | Ї \ 
t 1 t 4 1 
! ! 1 t 1 
68В------------- --iSiberian peashrub,|American elm, Siberian elm------ i === i --- 
Arvilla | common ! green ash, | i i 
I ehokecherry, | ponderosa pine, | | i 
| Tatarian | Russian-olive, | р i 
i honeysuckle, | eastern redcedar. | | H 
I American plum. i | | i 
4 1 1 + 1 
' 1 П I 1 
TOB---------------|Siberian peashrub, |American elm, iSiberian elm------ і --- i sss 
Binford | common | green ash, i i i 
| chokecherry, | ponderosa pine, i | | 
i Tatarian | Russian-olive, 1 i i 
| honeysuckle, | eastern redcedar.| i i 
| American plum. i i i i 
t 1 1 П 1 
71%, 71B* | | | | | 
Svea------- ------! --- iSiberian peashrub,iAmerican elm, iSiberian elm------ iEastern 
| | Tatarian v Black Hills i | cottonwood. 
! | honeysuckle, | spruce, blue ! i 
1 | American plum. | spruce, green H i 
| | | ash, ponderosa | i 
i | | pine, common Н i 
i | | ehokecherry, ! ! 
i i I eastern redcedar. | | 
1 1 1 H 1 
U П 1 р 1 
Cresbard---------|Siberian peashrub, iGreen ash, Rocky {Siberian elm, | --- | så 
i silver | Mt. juniper, | ponderosa pine. | | 
| buffaloberry， | Russian-olive, i | i 
| American plum, | Siberian i | 
i Peking | erabapple, common} ! | 
| cotoneaster, | ehokecherry. i | 
| lilac. i t i t 
i i i i i 
73 i i i i | 
Larson. | i i i i 
1 1 1 1 1 
1 i i 1 П 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
i Trees having predicted 20-year average heights, in feet, of-- 2 
Soil name and | | І i i 
map symbol i <8 i 8-15 i 16-25 i 26-35 i >35 
4 1 ! 1 || 
一 一 一 i i 二 一 一 一 一 一 
4 i ! ! ! 
} i i i i 
135: i i i i | 
Cathay-----------jiSiberian peashrub, {Ponderosa pine, Siberian elm, | --- | --- 
| American plum. | common | green ash. | | 
1 I chokecherry, H ) ! 
| | eastern redcedar, | | i 
i | Rocky Mt. | | i 
i | juniper, Russian-| | i 
! | olive, American | | i 
i | elm. | i i 
| i | i } 
TUBE: | i ! i | 
Cavour. i | | | i 
| | | | i 
Miranda. | | і i i 
! | i | ! 
15. | | і i i 
Ryan i i ! i i 
i i i i i 
78*: | | | i | 
LaDelle---------- | --- i Common iGreen ash, common iGolden willow, (Eastern 
i | chokecherry, | hackberry, | ponderosa pine, | cottonwood. 
i | Siberian | Siberian i blue spruce. | 
i i peashrub, i crabapple, i i 
i | American plum, | eastern redcedar.| i 
i i lilac. ) | i 
1 i | i ' 
Aberdeen--------- {Peking {Siberian iGreen ash, common | --- р шинэ 
| cotoneaster, | crabapple, common: hackberry, | i 
| lilac. | ehokecherry, | ponderosa pine, ! 
i | American plum, | Russian-olive, | } 
| | silver | eastern redcedar.| i 
} | buffaloberry, | | i 
i | Siberian i i р 
! | peashrub. | | | 
| i | | i 
82B--------------- i --- lLilae------------- iNorthern white- (Eastern white iAmerican elm. 
Darnen | i | cedar, Amur | pine, common | 
| i i maple, blue | hackberry, green | 
| i | spruce, Siberian | ash, bur oak, red! 
| | | erabapple. | pine. р 
1 1 1 1 1 
1 1 4 1 1 
83-------------- --1 --- | Common iGreen ash, common iGolden willow, [Eastern 
Labelle i i chokecherry, 1 hackberry, | ponderosa pine, | cottonwood. 
i i Siberian i Siberian | blue spruce. | 
i i peashrub, | crabapple, i i 
} | American plum, | eastern redoedar.| i 
! | lilac. i i i 
1 1 1 4 1 
1 ! 1 1 1 
85--------- -------|1.11ас, American Eastern redcedar, (Common hackberry, {Eastern i === 
Lamoure | plum. | common | blue spruce, | cottonwood, i 
| | chokecherry, 1 green ash, | golden willow. i 
Е | Siberian | ponderosa pine, | i 
! | peashrub. | Siberian | i 
1 | | crabapple. i ! 
5 1 1 
1 1 1 4 LI 
86--------- ------- i -- i Common iGreen ash, common {Golden willow, [Eastern 
LaDelle | | chokecherry, | hackberry, | ponderosa pine, | cottonwood. 
| | Siberian I Siberian i blue spruce. | 
| { реазһгиЬ, | crabapple, i i 
| | American plum, | eastern redcedar.| i 
| | lilac. | } i 
| i 1 | i 
89---------------- | --- [Eastern redcedar, |American elm, ISiberian elm, Eastern 
Grano | common i ponderosa pine, | green ash. | cottonwood. 
1 1 I 
1 1 1 1 
р | | i 
i i і i 
i i | | 
i i | i 


See footnote at 


end of table. 


А 
1 

i chokecherry, Black Hills 

| Siberian spruce, blue 

| реазһгиб, spruce, Russian- 
} American plum. olive. 

! 
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American plum. 


eastern redcedar, 


Rocky Mt. 

juniper, blue 
spruce, Black 
Hills spruce, 


Russian-olive. 


SOIL SURVEY 


H Trees having predicted 20-year_average heights, in feet, of-- 
Soil name and | р | І ї 
шар Symbol i <8 i 8-15 i 16-25 i 26-35 i >35 
1 1 1 1 $ 
| | | 
I П 4 i 1 
1 1 Li + 4 
1 1 1 1 L 
90*; ! i | i | 
Parnell. i i i | i 
+ ! H 1 1 
1 і 1 1 1 
Lallie. | i i i i 
) | р | i 
91C, 91E. | | | | i 
Sioux l | i i | 
| | i ) i 
98C, 98E. і i | | i 
Coe i | i | i 
1 1 ! 1 s 
1 1 4 1 r 
99c. | i i | | 
Claire | | i | t 
i i i i i 
101---------- -2----| --- Common iGreen ash, Black {Siberian elm------ (Eastern 
Lallie i | chokecherry, | Hills spruce, i | cottonwood. 
i | eastern redcedar,! blue spruce, | 
| { Siberian | Russian-olive. i | 
i | peashrub, | | | 
: | Tatarian 1 | i 
| | honeysuckle, i i 
! | American plum. i i i 
} | i р i 
104, 106. | i i | i 
Lallie i i i і i 
| i i i | 
107------------ [Siberian peashrub [Eastern redcedar, American elm, (Siberian elm------ Eastern 
Minnewaukan | | Rocky Mt. | green ash, | | cottonwood. 
| | juniper, common | ponderosa pine, | і 
і i chokecherry. | Black Hills | 
i | | Spruce, blue | | 
| i i spruce, Russian- | i 
i i | olive. | | 
1 4 1 1 ! 
1 1 1 i) П 
109%, i i | | i 
Aquents ì i i i i 
1 i 1 т T 
1 1 і 1 i 
110B*: i i | i | 
Aastad----- ------ i --- iTatarian [Eastern redcedar, {Siberian elm, [Eastern 
! I honeysuckle, і Black Hills | green ash, common! cottonwood. 
| | common | spruce, ponderosa; hackberry. | 
i | ehokecherry. | pine, northern i i 
| i | white-cedar, ! 
i | | spruce，Siberian | i 
i i | erabapple. H | 
i i i i i 
Bottineau----- | --- iSiberian peashrub, American elm, ISiberian elm------ i --- 
| | Tatarian i green ash, ! | 
| | honeysuckle, | ponderosa pine, | 
| | American plum. i eastern redcedar, | | 
| | | Rocky Mt. i | 
| i | juniper, blue i | 
i | | spruce, Black i 
i i | Hills spruce, | | 
i | | Russian-olive. ! | 
Ц 1 1 1 1 
1 i 1 ! ! 
112F . i р i р i 
Edgeley Variant | | i i 
П i 1 4 П 
1 ! ! 1 1 
113C, 113D----- | --- ISiberian peashrub, [American elm, [Siberian elm------| --- 
Bottineau i | Tatarian | green ash, | i 
i i honeysuckle, | ponderosa pine, i 
у 4 t 1 
| ! i | 
I { 1 1 
1 1 1 i 
1 1 1 1 
1 1 $ 1 
t 1 1 D 
1 3 П 1 
1 1 1 1 
Ц 1 M i 
П 1 4 I 
L 1 Li 1 
4 1 1 1 


Зее footnote at 


end of table. 
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— — — — — — 


Trees having predicted 20-year average heights, in feet, of-- 
To 7 р T 


# 1 


Soil пате апа 


t 
1 
1 1 
map symbol i <8 i 8-15 i 16-25 | 26-35 i 35 
1 1 Li 
i | | i | 
i 1 f 1 р 
i | | i i 
119-------- Peking Siberian Green ash, common | --- Е --- 
Aberdeen | cotoneaster, | crabapple, common! hackberry, i i 
| lilac. | chokecherry, | ponderosa pine, | | 
i | American plum, ¦ Russian-olive, i i 
| | silver | eastern гедседаг. | | 
| | buffaloberry， } | | 
i | Siberian i | i 
| | peashrub. р | | 
! i ) i | 
122*: | i i ! | 
Fram------------- | --- {Eastern redcedar, |American elm, Siberian elm------ Eastern 
i | Rocky Mt. | green ash, | | cottonwood. 
i | juniper, common | ponderosa pine, | i 
} | ehokecherry, | Black Hills i i 
i | Siberian | spruce, blue i i 
| | peashrub. | spruce, Russian- | i 
| i | olive. i i 
i i Н i | 
Cathay----------- {Siberian реазпгиь, {Ponderosa pine, {Siberian elm, i --- | --- 
| American plum. | common I green ash. i | 
| | chokecherry, i i | 
i | eastern redcedar,i i | 
i | Rocky Mt. | | | 
i | juniper, Russian-| i 
i | olive, American | | i 
i | elm. 1 | | 
р i i | i 
123%, 123B*: i i | | i 
Епгіск----------- | --- [Eastern redcedar, American elm, [Siberian elm------|Eastern 
| | Rocky Mt. | green ash, } I cottonwood. 
Ї | juniper, common | ponderosa pine, | і 
| | ehokecherry, | Black Hills | i 
i | Siberian | spruce, blue i i 
i | peashrub. { spruce, Russian- | i 
р i | olive. | | 
| i | і i 
Cathay----------- {Siberian peashrub,ìPonderosa pine, {Siberian elm, i --- | === 
i American plum. | common I green ash. | | 
| | chokecherry, Ї | | 
| | eastern redcedar,| | i 
i | Rocky Mt. i i | 
i | juniper, Russian-| | | 
} | olive, American i i i 
i | elm. i | р 
4 1 1 1 1 
1 1 i 1 1 
12uc*: | | | i i 
Heimdal---------- i --- (Eastern redcedar, (American elm, iSiberian elm------ i mum 
| | Rocky Mt. | green ash, i | 
| | juniper，blue | ponderosa pine. i i 
| I spruce, Black | i i 
| | Hills spruce, | i i 
i | Russian-olive, | } i 
р | Siberian i i ! 
i | peashrub, common | i | 
| | chokecherry, i i i 
| | Tatarian i i | 
| | honeysuckle. Ї | | 
i i i i | 
Sioux. i i i | i 
1 1 t I 1 
1 t 1 1 1 
125C*: i | | | ) 
Heimdal. Е | | i i 
1 1 1 1 1 
1 1 t 1 П 
Emriok. | | | i i 
i | i i i 
125F*: | | | i i 
Heimdal. | i i | i 
П 4 1 1 i 
1 1 ! i 1 
Esmond. | | i i | 
% E П 1 1 
1 I t 1 D 


See footnote at end of table. 
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Trees having predicted 20-year average heights, in feet, of-- 
Soil name and i 


Russian-olive, 
Siberian 
peashrub, 
Tatarian 
honeysuckle. 


Siberian elm, 
green ash. 


上 
1 
| t 1 
map symbol | <8 | 8-15 | 16-25 i 26-35 | >35 
1 1 1 1 
1 | i ! т 
1 I ї ! 1 
р i | і 1 
1 П 1 ! 1 
126, | i i | | 
Fram i i i i i 
i i i i i 
2 ! --- iEastern redcedar, {American elm, iSiberian elm------iEastern 
Fram ] | Rocky Mt. I green ash, | | cottonwood. 
! | juniper, common | ponderosa pine, | 
| | chokecherry, | Black Hills i 
| { Siberian I spruce, blue H i 
i | peashrub. I spruce, Russian- | 
| | t olive. i i 
1 4 1 1 1 
1 1 1 1 1 
129%; | i i i i 
Colvin. i i i | i 
1 1 上 1 1 
1 1 1 1 4 
Borup. | | i | i 
1 1 1 1 y 
i i 1 1 1 
1315. i | | i | 
Miranda Variant | | i | 
H 1 1 1 % 
1 1 1 1 ! 
133--------------- (Siberian peashrub, Ponderosa pine, iSiberian elm------ j --- | --- 
Fordville Tatar ian | green ash, | i 
i honeysuckle, | Siberian i | i 
i silver i crabapple, common | i i 
| buffaloberry, | hackberry, i i | 
| Peking | Russian-olive, | Ї Н 
1 cotoneaster, | eastern redcedar.| i i 
| lilae. i i i i 
t 1 LI 1 Li 
上 1 ! i t 
134%: | | i i i 
Borup----- адашышы) === {Tall purple iRussian-olive, iGreen ash, Eastern 
i | Willow, redosier | eastern redcedar,! American elm. I. cottonwood, 
H | dogwood, Tatar ian] northern white- | i golden willow, 
1 | honeysuckle, | cedar. | | Siberian elm. 
! | Siberian i i i 
i | peashrub. | | | 
i i | | i 
Vallers. i i i | | 
i i i i | 
135%: 1 | | | i 
Miranda. i i i i i 
, 1 [i ! t 
1 1 1 + 1 
Larson. В | i i i 
1 H П è 4 
1 ў 4 ? t 
137. i i i i i 
Stirum | i i і i 
i i i i i 
140B*: | i i i i 
Svea------------- | --- Siberian peashrub, тАтегісап elm, Siberian elm------ | Eastern 
| | Tatarian i Black Hills | | cottonwood. 
| | honeysuckle, | spruce, blue | 
i | American plum. | Spruce, green i 
i | I ash, ponderosa | ! 
i i | pine, common i | 
i i | chokecherry， i 
i | | eastern redcedar ! 
1 1 y ! П 
1 ! 1 à I 
Buse------ -------iLilac, American IEastern redcedar, iWhite spruce, | --- | === 
| plum. | common hackberry,i ponderosa pine, | і 
1 1 1 т 1 
| | | | | 
! t t 1 1 
i 1 П 1 1 
1 i 1 t 1 
+ 1 1 1 | 
| i i i i 
1 t 1 * 1 
1 1 р 1 1 


Зее footnote at end of table. 
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7 E E saving predicted 20-vear average heights, in feet, ofe 
Т 


Soil name and 
map symbol 


141%: 
Embden 


Letcher---------- 


1115, АВЕ; 
Hamer ly 


Cresbard--------- 


145. 
Grano 


146%: 
Hamer ly 


Maddock 


150%, 
Pits 


rees having predicte 
Т П 


<8 


Silver 
buffaloberry, 
Peking 
cotoneaster, 
lilac, American 
plum. 


Siberian peashrub, 
silver 
buffaloberry, 
American plum, 
Peking 
cotoneaster, 
lilac. 


Siberian peashrub, 
Tatarian 
honeysuckle. 


Tatarian 
honeysuckle, 
American plum. 


8-15 


Eastern redcedar, 
Rocky Mt. 
juniper, common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub. 


Eastern redcedar, 
American plum, 
common 
chokecherry, 
Siberian 
peashrub. 


Green ash, Rocky 
Mt. juniper, 
Russian-olive, 
Siberian 
crabapple, 
chokecherry. 


Eastern redcedar, 
American plum, 
common 
chokecherry, 
Siberian 
peashrub. 


Eastern redcedar, 
Rocky Mt. 
juniper, common 
chokecherry. 


Russian-olive, 
common 
chokecherry, 
Siberian 
peashrub, 
redcedar. 


common 


eastern 


1 
1 
1 
n 
1 
1 
| 
П 
E 
1 
[ 
1 
П 
1 
1 
1 

t 
1 
1 
1 
І 
П 

ї 
! 
1 
1 
1 
1 
t 
1 
1 
1 

П 

! 
1 
1 

П 

! 
4 
+ 
1 
1 
1 
П 
1 
1 
t 
П 
1 
П 
1 
1 
€ 
П 
1 
1 

i 
р 
1 

і 
1 
1 
1 
1 
i 
! 
П 
1 
1 
1 
i 
П 
1 
П 
1 
П 
П 
! 

! 

! 
' 
1 
1 
1 
4 
П 
1 
П 
1 
1 
! 
П 
1 
П 
i 
1 

| 

1 

I 

1 
$ 
1 
1 
1 
' 
i 
1 
1 
1 
1 
1 
П 
i 
1 
‘ 
1 
1 
1 
t 
1 
П 
1 
i 
! 
1 


16-25 


26-35 


Ponderosa pine, 
Black Hills 
Spruce. 


Green ash, 
hackberry, 
ponderosa pine, 
Siberian 
crabapple, 
Russian-olive. 


common 


Ponderosa pine, 
Black Hills 
spruce, blue 
spruce, Russian- 
olive. 


Siberian elm, 
ponderosa pine. 


Ponderosa pine, 
Black Hills 


spruce, blue 
spruce, Russian- 
olive. 


American elm, 
green ash, 
ponderosa pine, 
Black Hills 
spruce, blue 
spruce. 


Siberian elm, 
American elm, 
green ash, 
ponderosa pine. 


* See description of the map unit for composition and 


n 
4 
1 
1 
Т 
1 
П 
t 
1 
1 
' 
| 
i 
[ 
1 
i 
| 
і 
П 
Ї 
1 
D 
! 
1 
1 
1 
1 
П 
1 
D 
П 
i 
1 
П 
n 
1 
! 
I 
П 
1 
1 
1 
1 
1 
| 
1 
| 
1 
n 
i 
1 
1 
f 
1 
1 
1 
П 
上 
1 
1 
1 
1 
П 
1 
1 
1 
n 
1 
4 
1 
1 
1 
) 
1 
1 
i 
t 
1 
П 
1 
n 
1 
1 
1 
1 
П 
П 
1 
П 
I 
' 
[ 
1 
! 
i 
1 
П 
1 
1 
i 
1 
1 
! 
1 
і 
1 
П 
1 
1 
1 
1 
L 
1 
1 
[ 
1 
1 
t 
і 
П 
1 
1 
П 
! 
! 
! 
! 
П 
I 
1 
| 


Siberian elm 


d 20-year average heights, in feet, o 
t 1 


* 


American elm, 


green ash. 


Siberian elm 
American el 
green ash. 


Siberian elm 


, 
m, 


, 


American elm, 


green ash. 


Siberian elm 


behavior characteristics of the map 


Eastern 
cottonwood, 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 
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[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


low strength. 


Д 1 1 £ 
上 Ц 1 ! 1 
Soil name and Shallow | Dwellings | Dwellings | Small i Local roads 
map Symbol i excavations i without | with | commercial 1 and streets 
2 i | basements | basements i buildings 
T 1 I 
| | | | | 
3----------------- iSevere: Severe: Severe: (Severe: Severe: 
Parnell | floods, | floods, 1 floods, | floods, | floods, 
| wetness. 1 wetness, | wetness, | wetness, | wetness, 
i | shrink-swell. | shrink-swell. | shrink-swell. | low strength. 
1 у LI LI 1 
1 » 1 1 Ц 
Ц----------------- Severe: Severe: Severe: Severe: (Severe: 
Fargo | wetness. | shrinkeswell, | shrink-swell, | shrink-swell, | low strength, 
i i wetness, | wetness, | wetness, | wetness. 
i | floods. | floods: | floods. i 
l 1 1 П 4 
t t 1 1 П 
5------ ----------- iSevere: | Зеуеге: | Зеуеге: iSevere: Severe: 
Hegne | wetness. | wetness, | wetness, I wetness, | wetness, 
| I shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell, 
| р | | I low strength. 
$ ! Ц 
! Ц i i 1 
----------- “a= | Severe: Severe: Severe: Severe: Severe: 
Colvin | wetness, | wetness, | wetness, | wetness | low strength, 
i floods. | floods, | floods, | floods, | wetness, 
| I shrink-swell. | shrink-swell. | shrink-swell. | floods. 
I 1 1 ! 1 
1 1 1 1 1 
8----------------- Severe: Severe: Severe: Severe: Severe: 
Colvin | wetness, | wetness, i wetness, | wetness, | low strength, 
i floods. | floods, | floods, | floods, | wetness, 
i i shrink-swell. I shrink-swell. i shrink-swell. i floods. 
1 1 1 П 4 
1 1 1 1 1 
9----------------- Severe: Severe: Severe: (Severe: Severe: 
Rauville | floods, | floods, | floods, | floods, | low strength, 
| wetness. | wetness, | wetness, | wetness, | wetness, 
| | low strength. } low strength. | low strength. I floods. 
4 + 1 4 
i 1 1 1 i 
115: | | i i i 
буеа------------- iModerate: iModerate: iModerate: iModerate: Severe: 
1 wetness, | shrink-swell, | shrink-swell, i shrink-swell, | low strength. 
| too clayey. i low strength. | wetness. | low strength. ! 
1 1 1 T 1 
! ! 1 i 1 
Barnes----------- iSlight----------- iModerate: iModerate: iModerate: iModerate: 
) I shrink-swell. | shrínk-swell. | shrink-swell. | frost action, 
| | i ! | low strength. 
1 上 1 1 | 
12B*: i | | i р 
Barnes----------- ISlight----------- Moderate: Moderate: Moderate: Moderate: 
| | Shrink-swell. 1 shrink-swell. | slope, | frost action, 
i | i | shrink-swell. | low strength. 
! ! П ! i 
Svea------------- iModerate: iModerate: Moderate: Moderate: Severe: 
| wetness, | shrink-swell, | shrink-swell, | shrink-swell, | low strength. 
| too clayey. | low strength. } wetness. I slope, | 
i р р I low strength. ! 
i i i i i 
13C*; i i i i i 
Barnes----------- iSlight----------- iModerate: iModerate: iModerate: iModerate: 
i | shrink-swell. i shrink-swell. | slope, | frost action, 
| i | | shrink-swell. | low strength. 
I t 1 П 1 
1 t 3 Т 1 
Buse------------- iSlight----------- iModerate: iModerate: Moderate: Severe: 
1 | Shrink=swell, | shrink-swell, | shrink-swell, | low strength. 
| | low strength. | low strength. | slope, i 
| i | | low strength. | 
1 t 1 1 1 
1 1) 1 1 I 
130%; i i i i | 
Barnes--------- --iModerate: Moderate: Moderate: Severe: Moderate: 
| slope. | slope, | slope, i slope. i frost action, 
i | shrink-swell. | shrink-swell. | | slope, 
4 3 1 1 1 
Н i Н i i 
1 1 1 1 ! 


See footnote at end of table. 
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low strength. 


1 7 1 
1 t 1 П р 
Soil name and | Shallow i Dwellings i Dwellings i Small | Local roads 
map Symbol | excavations | without | with i commercial | and streets 
| i basements | basements i buildings | 
7 1 n I Н 
| ' | | | 
13D*: | р | | | 
Buse------------- Moderate: iModerate: Moderate: Severe: Severe: 
| slope. I shrink-swell, | shrink-swell, | Slope. | low strength. 
| i low strength, | slope, i i 
i | slope. | low strength. | | 
i і i i i 
14%; i i } | i 
Svea------- ------ iModerate: iModerate: Moderate: Moderate: Severe: 
i wetness, i shrink-swell, і shrink-swell, | shrink-swell, 1 low strength. 
| too clayey. 1 low strength. i wetness. | low strength. i 
a H 1 1 
$ П 1 1 1 
Hamer ly---------- iSevere: Moderate: Severe: Moderate: Severe: 
| wetness. | wetness, | wetness. | wetness, i frost action, 
i i shrink-swell, i | shrink-swell. 1 low strength. 
р I low strength. i i | 
| | | i i 
14B*: | i i i | 
Svea------------- iModerate: Moderate: Moderate: Moderate: Severe: 
| wetness, | shrink-swell, | shrink-swell, | shrink-swell, | low strength. 
| too clayey. | low strength. | wetness. i slope, i 
i | | | low strength. i 
1 | | i 
1 1 上 i £ 
Hamerly----------iSevere: jModerate: iSevere: iModerate: iSevere: 
i wetness. | wetness, | wetness. | wetness, } frost action, 
i | shrink-swell, | | shrink-swell, | low strength. 
i ! low strength. | { slope. i 
Li 1 
1 П 1 1 р 
15, 16------------ | Зеуеге; Severe: Severe: Severe: Severe: 
Val lers | wetness. | wetness, j wetness, | wetness, | wetness, 
i { floods. | floods. | floods. | frost action, 
i i ! i i low strength. 
П 
П 1 1 1 i 
18Е--------------- ISevere: iSevere: Severe: Severe: Severe: 
Buse slope. | slope. | slope. | slope. | low strength, 
i | i i ¦ slope. 
| | | | | 
19---------------- | Зеуеге: iSevere: Severe: Severe: Severe: 
Tonka | wetness, | wetness, | wetness, | wetness, | wetness, 
| floods. I floods, | floods, | floods, i floods, 
| | shrink-swell. | Shrink-swell. | shrink-swell. | low strength. 
П 1 1 1 1 
1 t D 1 1 
21%; i } i i i 
Emrick=------- ---iSevere: iSlight----~------- ISlight------- ~---|Slight-----~------- iModerate: 
| cutbanks cave. | | | I frost action, 
i i i i | low strength. 
{; 1 П L Г) 
1 1 1 1 1 
Heimdal---------- ISlight--------——- Moderate: Moderate: Moderate: Moderate: 
| 1 low strength. I low strength. I low strength. | frost action, 
i i i i | low strength. 
i i i i i 
22B*: ! | i i і 
Heimdal-------- --i1Slight----------- iModerate: iModerate: iModerate: iModerate: 
! і low strength. | low strength. | slope, | frost action, 
i i i | low strength. | low strength. 
+ 1 1 + 
! ! t р і 
Emrick----------- iSevere: ISlight----------- ISìight----------- IModerate: Moderate: 
| cutbanks cave. | | | slope. | frost action, 
! р | | I low strength. 
1 1 % 
1 1 D 1 1 
23C*: i i i ! i 
Heimdal---------- iSlight----------- iModerate: iModerate: iModerate: iModerate: 
| I low strength. | low strength. i slope, | frost action, 
i i i | low strength. | low strength. 
1 1 4 4 1 
1 1 U 1 1 
Esmond-----------iSlight----------- ISlight------ -----iSlight----------- Moderate: iModerate: 
i р | slope. ¦ frost action, 
1 i 
| | 


See footnote at end of table. 
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Soil name and 
map symbol 


24%; 


Emrick----------- 


25p*: 
Esmond----------- 


Heimdal----- ----- 


25Е*; 
Esmond----------- 


Heimdal---------- 


26Е*: 


2тс*: 


Sioux------- seede 


30D#: 


31B--------------- 


Towner 


33C---------- ----- 


i 

! Shallow i Dwellings 

| excavations i without 

i i basements 

i | 

1 4 

1 t 

| i 

iSevere: iModerate: 

| wetness. | wetness. 

I 1 

i 1 

iSevere: {Slight----- ----- 

| eutbanks cave. | 

4 i| 

| | 

1 i 

i i 

iModerate: iModerate: 

| slope. i slope. 

i i 

1 ! 

I t 

| i 

iModerate: iModerate: 

| slope. | slope, 

| i low strength. 

1 på 

Ң i 

I 1 

i i 

Severe: Severe: 

| slope. | slope 

1 i 

1 D 

Severe: Severe: 

| slope. | slope 

4 1 

| | 

1 1 

Severe: Severe: 

I slope. | slope 

1 1 

1 1 

| Зеуеге: Severe: 

| slope, | slope. 

| eutbanks cave. | 

| i 

i i 

ISlight---------- Moderate: 

i | shrink-swell. 

П t 

| | 

Severe: iSlight------- --- 

| cutbanks cave. | 

П 1 

| | 

iModerate: iModerate: 

| slope. i slope, 

i | shrink-swell. 

i і 

i i 

Severe: (Moderate: 

i cutbanks cave. | slope. 

4 1 

| | 

Severe: Severe: 

| slope. | slope. 

1 1 

1 1 

iSevere: iSevere: 
large stones, i slope, 
slope. | large stones. 

1 


Severe: 


| eutbanks cave. 
! 
1 


See footnote at end of table. 


Moderate: 
shrink-swell, 
low strength. 


Dwellings 
with 
basements 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


slope, 
large stones. 


Moderate: 
wetness, 
shrink-swell. 


Slight---------- 


Small 
commercial 


buildings j 


Local roads 
and streets 


Moderate: 


Moderate: о 
frost action. 


shrink-swell, 
low strength. 


(Moderate: Slight. 


| slope. 


I 
1 
i 
i i 
i ! 
F 
1 1 
i i 
i i 
Moderate: Severe: 
| wetness. | frost action. 
П i 
І 1 
iSlight------------ Moderate: 
1 | frost action, 
р | low strength. 
1 
| i 
iSevere: iModerate: 
i Slope. | slope, 
i | frost action, 
i I low strength. 
! Li 
t t 
Severe: Moderate: 
i slope i frost action, 
i | low strength, 
i i slope. 
! i 
| | 
iSevere: Severe: 
| slope | slope. 
i т 
1 Ї 
ISevere: Severe: 
| slope. | slope. 
1 1 
Н ! 
1 4 
iSevere: iSevere: 
| slope. | slope. 
i 1 
t i 
Severe: Severe: 
i slope. | slope 
1 
| | 
i ! 
Moderate: Moderate: 
| slope, I frost action, 
| shrink-swell. | low strength. 
1 1 
1 L 
-iModerate: Slight. 
1 slope. | 
i | 
i | 
ISevere: iModerate: 
| slope. | frost action, 
i | slope, 
| i low strength. 
4 1 
' i 
Severe: (Moderate: 
| slope. | slope. 
1 1 
| | 
iSevere: Severe: 
| slope. | slope. 
1 ' 
1 1 
Severe: Severe: 
| slope, | slope, 
I large stones. | large stones. 
1 + 
| | 
t 1 
1 I 
ì i 
1 1 
1 
i 
t 
1 
i 
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қ 1 i 1 1 
$011 name and | Shallow i Dwellings i Dwellings i Small i Local roads 
map Symbol | excavations i without | with i commercial | and streets 
| | basements | basements i buildings 
1 р i i | 
H ! 1 1 1 
34%; i ! | | | 
Enbden-----------iSevere: iSlight----------- (Moderate: ISlight------------ IModerate: 
i cutbanks cave. i | wetness. | i frost action. 
i | i | i 
Heimdal------- woo {Slight ----------- iModerate: iModerate: iModerate: Moderate: 
р | low strength. | low strength. | low strength. | frost action, 
i ! | i | low strength. 
34B*, 345: | | | | | 
Embden----------- Severe: iSlight----------- iModerate: Moderate: iModerate: 
! eutbanks cave. ! ! wetness. } slope. ! frost action. 
: 1 : 1 i 1 1 
Heimdal------- ---i$light ----------- iModerate: iModerate: iModerate: iModerate: 
t | low strength. | low strength. | slope, | frost action, 
i i i | low strength. | low strength. 
M i i i | 
11----------------|511ңһ ----------- 'Moderate: (Moderate: Moder ate: Severe: 
Overly ! | shrink-swell, | shrink-swell, | shrink-swell, | frost action, 
i i low strength. I low strength. | low strength. I low strength. 
i i р | i 
42------ ---------- Moderate: І511ңһ%----------- (Moderate: íSlight------------ iSevere: 
Gardena ! wetness. | | wetness. | | frost action. 
i 1 | 1 | 
pé | ЮМТ i | i 
ardena----------iModerate: iSlight----------- iModerate: iModerate: Severe: 
| wetness. р } wetness. | slope. i frost action. 
ЭН | i i і 
ЁсКтап----------- (511605 ----------- iSlight ----------- iSlight----------- Moderate: Severe: 
| | ! | slope. | frost action. 
я | ! | | | 
. 1 " 1 . 1 1 ! 
Ескпап----------- iSlight ----------- ISlight----=----=--|Slight----------- Moderate: (Severe: 
! i ! } slope. | frost action. 
1 1 1 1 | 
Zell--------- ----iSlight ----- ------ iSlight -------- ---iSlight ----------- iModerate: Severe: 
г! 1 å 
| | i | slope. | frost action. 
Цц---------------- Severe: ISlight--------=-- iModerate: iSìight--------- Severe: 
Glyndon i cutbanks cave. 1 | wetness. | | frost action. 
| i | | H 
Ц5----------------|5еуеге: iModerate: ISevere: iModerate: iSevere: 
Bearden ! wetness. | wetness, | wetness. | wetness, | frost action, 
i I shrink-swell, | i shrink-swell, { low strength. 
i | low strength. | | low strength. i 
1 1 1 i i 
46---------------- iSevere: iSevere: iSevere: iSevere: iSevere: 
Borup | er i wetness. | wetness. i wetness. | wetness, 
| cutbanks cave. | і i I frost action. 
1 4 t 1 1 
1 1 1 i 
АТ------------ Severe: Severe: Severe: Severe: Severe: 
Fossum i wetness, i wetness, | wetness, | wetness, | wetness, 
i 2. ! floods. i floods. 1 floods. | floods. 
| eutbanks cave. | i i | 
1 1 t I y 
1 1 1 I 1 
50B------------ ---iSlight----------- IModerate: IModerate: IModerate: ISevere: 
Great Bend ! | shrink-swell, | shrink-swell, | shrink-swell, | frost action, 
! i low strength. i low strength. | slope, | low strength. 
! i р | low strength. i 
1 1 1 | | 
52B*: ! | | 
Embden----------- Severe: iSlight----------- iModerate: ISlight------------ iModerate: 
! cutbanks cave. i | wetness. | | frost action， 
! ! ! | i 
Egeland---------- 2. ISlight----- ------ iSlight ----------- 1511ңһ%------------ iSlight. 
| cutbanks cave. | i i i 
1 1 1 4 1 
1 1 1 1 1 
F iSiight ----------- iModerate: iSlight------------ iModerate: 
ecla i cutbanks cave. i I wetness. i frost action. 
i i i 


See footnote at end of table. 
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Soil name and 
map Symbol 


Maddock---------- 


59B*: 
Maddock---------- 


Maddock 


61---------------- 
Renshaw 


61В--------------- 
Renshaw 


Brantford 


EEE کد‎ 
Divide 


66, 


Cresbard--------- 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


too clayey. low strength. 


1 1 
| Shallow | Dwellings 
| excavations i without 
1 | basements 
1 П 
1 1 
| i 
i i 
iSevere: iSìight-------- --- 
| cutbanks cave. | 
| П 
| П 
iSevere: iSlight------ а == 
| eutbanks cave. | 
i i 
i i 
Severe: ISlight---------- 
| cutbanks cave. | 
1 4 
1 у 
Severe: ISlight---------- 
| cutbanks cave i 
i i 
i і 
| Зеуеге: 1S1ight--~------- 
| cutbanks cave. | 
1 1 
1 1 
iSevere: iSlight---------- 
| eutbanks cave. | 
1 1 
1 1 
| Зеуеге: iModerate: 
| cutbanks cave. | slope. 
1 1 
1 1 
Severe: 18118 —— 
| eutbanks cave. | 
Li 1 
1 i 
Severe: ISlight----------- 
i cutbanks cave. i 
П П 
1 1 
| Зеуеге: ISlight---------- 
I cutbanks cave. | 
H 1 
! 1 
Severe: ISlight---------- 
| cutbanks cave. | 
1 1 
1 t 
| Severe: iModerate: 
| cutbanks cave. | low strength. 
1 1 
I 1 
Severe: І511ңһ%---------- 
| cutbanks cave. | 
1 | 
i 1 
ISevere: ISlight---------- 
| eutbanks cave. | 
т 4 
1 LI 
| Зеуеге: iSevere: 
| wetness, | wetness, 
| eutbanks cave. | floods. 
4 П 
t 1 
Severe: ISlight---------- 
| cutbanks cave. | 
1 Li 
1 1 
1Severe ISlight---------- 
I cutbanks cave. | 
1 t 
| i 
iModerate: iModerate: 
wetness, | shrink-swell, 
1 
1 
П 


| 

р | 
iSlight----------- Severe: 

| shrink-swell, 
Н 

i 

1 


р 
1 
| low strength. 
1 
! 


See footnote at end of table. 


1 
I 


Dwellings 
with 
basements 


Moderate: 


м 


etness. 


Slight----------- 


Moderate: 


Li 


etness. 


Slight----------- 


Moderate: 
| wetness. 


ag 


derate: 


Slight----------- 


Moderate: 


w 


etness. 


ISlight--- 


i 
i 


П 
! 
! 
! 
4 
t 
1 
1 
1 
D 
4 
1 
Д 
І 
t 
1 
' 
1 
П 
і 
n 
1 


Severe: 


w 
f 


etness, 
loods. 


Slight-------- TS 


M 


S 


o 
8 
м 


е 
5 
1 


derate: 
hrink-swell, 
etness. 


vere: 
hrink-swell, 
ow strength. 


Small 
commercial 


Slight------------ 
i 

Moderate: 

i slope. 

i 

i 

|Slight------- хатаж 
| 

| 
{Slight------------ 


IModerate: 
slope. 


iModerate: 
| slope. 
1 


(Moderate: 
slope. 


П 

| 

iModerate: 

I low strength. 


t 
ISlight------------ 


iModerate: 
slope. 


wetness, 


р 
1 

1 

1 
Severe: 
% 

1 

| floods. 
1 

1 


П 

I 

1 

| 

Moderate: 

| shrink-swell, 
| low strength. 
t 

1 

1 

1 

; 

i 


Severe: 
shrink-swell, 
low strength. 


SOIL SURVEY 


Local roads 
and streets 


i buildings ^ 1 ^ 4, . 


iModerate: 
frost action. 


Slight. 


iModerate: 
| frost action. 


|| 
ISlight. 


slope. 


Severe: 
low strength. 


IModerate: 
frost action. 


і 
| 

iModerate: 

| frost action. 
і 

1 
Severe: 

| wetness, 

| low strength. 
' 

т 

(Slight. 

р 

1 


ISlight. 
% 


беуеге: 


е 
low strength. 


Severe: 
shrink-swell, 
1 


1 
1 
1 
| 
Ц 
1 
1 
1 
1 
i 
| 
4 
1 
i 
i low strength. 
П 

1 


BENSON COUNTY AREA，NORTH DAKOTA 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


= 
1 
Soil name and | Shallow 
map symbol i excavations 
П 
1 
1 
| 
T1B*: Е 
Svea------------ Moderate: 
| wetness, 
| too clayey. 
i 
1 
Cresbard---------iSlight----------- 
1 
П 
П 
| 
73%: i 
Larson----------- Moderate: 
| wetness. 
р 
1 
р 
| 
Сабһау----------- Moderate: 
| wetness. 
1 
| 
TABS; i 
Cavour------ -----|Moderate: 
{ too clayey. 
т 
| 
Miranda--------- -|Slight------- ---- 
і 
1 
1 
| 
75--------- -------|5еуеге: 
Ryan | wetness, 
| floods. 
i 
! 
1 
78%; | 
LaDelle---------- iSevere: 
i floods. 
i 
1 
н 
| 
Aberdeen--------- ISlight----------- 
1 
1 
1 
| 
82В--------------- |Slight-------- — 
Darnen i 
1 
| 
i 
83---------- ------jSevere: 
LaDelle | floods. 
П 
1 
ì 
| 
85---------------- iSevere: 
Lamoure | floods, 
| wetness. 
1 
| 
86---------------- Severe: 
LaDelle j floods. 
i 
| 
i 
80---------------- iSevere: 
Grano | wetness, 
floods. 


See footnote at end of table. 


low strength. 


Severe; 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
wetness, 
shrink-swell, 
floods. 


Severe: 
floods. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
floods. 


Severe: 
floods, 
wetness, 
low strength. 


Severe: 
floods. 


Severe: 
wetness, 
shrink-swell, 
floods. 


wetness. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength, 
wetness. 


Moderate: 
shrink-swell, 
wetness. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
wetness, 
shrink-swell, 
floods. 


Severe: 
floods. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
floods. 


Severe: 
floods, 
wetness, 
low strength. 


Severe: 
floods. 


wetness, 
shrink-swell, 
floods. 


1 
| 

4 
1 
Д 
! 
! 

i 
' 
1 
' 
1 
П 
1 
Д 
1 

! 
1 
1 
Ц 
' 

1 
' 
1 
1 
i 
1 
1 
1 
! 


Y 
Ц 
f 
1 
1 
1 
í 
i 
i 
| 
t 
i 
1 
1 
n 
! 
1 
t 
1 
V 
! 
1 
П 
1 
1 
t 
1 
I 
П 
[ 
: 
1 
i 
1 
i 
1 
, 
1 
n 
1 
' 
1 
1 
D 
1 
1 


1 
1 
1 
1 
1 
1 
1 
! 
П 
1 
В 
1 
' 
1 
1 
1 
П 
1 
1 
Ї 
ї 
1 
1 
f 
1 
1 


1 
上 
П 
! 
1 
1 
1 
1 
1 
1 
n 
a 
n 
П 
1 
1 
n 
Ц 
1 
1 
1 
П 
4 
i 
n 
4 
1 
1 
1 
1 
Д 
1 
1 
1 
П 
1 
1 
i 
П 
1 
I 
1 
1 
1 
: 
! 
! 
1 
П 
i 
1 
П 
n 
1 
n 
П 
1 
П 
П 
1 
1 
1 
| 
О 
i 
1 
V 
1 
1 
1 
! 
| 
1 
t 
1 
1 


slope, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
wetness, 
shrink-swell, 
floods. 


Severe: 
floods. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
slope, 
low strength, 


Severe: 
floods. 


Severe: 
floods, 
wetness, 
low strength. 


Severe: 
floods. 


Severe: 
wetness, 
shrínk-swell, 
floods. 


low strength. 


1 1 ғ 

П 1 i 

І Dwellings i Dwellings Small i Local roads 
i without i with commercial | and streets 
} basements i basements buildings H 

П 1 1 

і Н ' 

1 1 D 

i | | 

iModerate: Moderate: Moderate: Severe: 

I shrink-swell, shrink=swell, shrink-swell, 

р 

1 

р 

| 

1 

П 


р 
П 
П 
1 
П 
1 
1 
1 
! 
1 


Severe: 
shrìnk-swell, 
low strength. 


Severe: 
low strength. 


i 
! 
| 
1 
8 
1 
1 
П 
| 
| 
1 
LI 
1 
1 
Г} 
1 
iSevere: 
| low strength. 
1 
| 
Li 
i 
| 
! 
i 
上 
i 
I 
I 
П 
| 
1 
1 
1 
i 
1 
1 
1 
П 
1 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength. 


Severe: 
wetness, 
floods, 
low strength. 


Severe: 
frost action, 
low strength, 
floods. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength. 


Severe: 
frost action, 
low strength, 
floods. 


Severe: 
floods, 

low strength, 
wetness. 


Severe; 

frost action, 
low strength, 
floods. 


Severe: 
wetness, 

low strength, 
floods. 


1 
1 
n 
1 
П 
1 
П 
1 
1 
t 
3 
1 
П 
[ 
1 
i 
1 
1 
1 
i 
П 
1 
1 
1 
П 
1 
1 
1 
( 
i 
1 
і 
1 
1 
П 
| 
1 
D 
n 
і 
1 
1 
П 
t 
! 
I 
1 
1 
1 
1 
n 
1 
1 
4 
1 
1 
4 
1 
! 
‘ 
i 
1 
1 
1 
П 
1 
1 
І 
1 
[ 
: 
1 
1 
1 
! 
1 
1 
1 
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


! 1 
Soil name and | Shallow 
map symbol | excavations | 
П 1 
і 1 
==“ | 
t 1 
1 i 
90*: i | 
Parnell---------- Severe: i 
i floods, i 
| wetness. i 
i i 
i i 
Lallie----------- Severe: i 
| wetness, i 
| floods. i 
i і 
| | 
91С--------------- jSevere: i 
Sioux | eutbanks cave. | 
1 I 
1 1 
91E--------------- iSevere: i 
Sioux | slope, | 
| eutbanks cave. | 
1 1 
1 1 
98C--------- Severe: 
Coe | eutbanks cave | 
1 1 
i 1 
98Е--------------. Severe: | 
Сое | cutbanks cave, | 
| slope. i 
1 i 
1 1 
99С--------------- Severe: i 
Claire | eutbanks cave. | 
П 1 
1 ! 
101--------------- | Зеуеге: i 
Lallie | wetness, i 
1 floods. i 
| i 
i | 
104--------- ------ | Зеуеге: H 
Lallie | wetness, i 
i floods. Ї 
i i 
1 1 
1 1 
106--------------- iSevere: | 
Lallie | wetness, | 
| floods. | 
р | 
| | 
107--------------- iSevere: | 
Minnewaukan | wetness, | 
i floods, | 
| cutbanks cave. | 
1 1 
1 1 
109%. i i 
Aquents | i 
I 
1 1 
110B*: i | 
Aastad----------- Moder ate: | 
i too clayey, i 
| wetness. i 
i | 
і і 
Bottineau--------|jSlight----------- i 
4 
| | 
i i 
i i 
112Е-------------- iSevere: | 
slope. | 
1 
1 
1 


Edgeley Variant | 
Й 
1 
1 
1 


See footnote at end of table. 


Dwellings 
without 
basements 


floods, 
wetness, 
shrink-swell. 


etness, 


iModerate: 


shrink-swell, 
low strength. 


Moderate: 
frost action, 
shrink-swell. 


Severe: 
slope. 


Dwellings 
with 
basements 


Se 
floods, 
и 
5 


hrink-swell. 


Severe: 
wetness, 
floods, 
shrink-swell. 


vere: 
lope. 


EEE 
ао 


ISlight----------- 


“a 
uo 
— < 
oo 
оз 
оо 


5 


е 
м 

floods, 
shrink-swell. 


Severe: 
floods, 
wetness, 
shrinkeswell. 


Moderate: 
wetness, 
shrink-swell, 
1 


он strength. 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
slope. 


Small 
commercial 


Local roads 
and streets 


| 
i 
i 
I 
1 
LI 
! 
i 
Severe: iSevere: 
floods, I low strength 
wetness, | wetness, 
shrink-swell. i floods. 
i i 
Severe: iSevere: 
wetness, | wetness, 
floods, i floods, 
shrink-swell. | low strength. 
П 
1 
iModerate: iSlight. 
| slope. | 
! L 
t 1 
iSevere: iSevere: 
1 slope. | slope. 
t П 
| | 
iModerate: ISlight. 
| slope. | 
4 1 
i 1 
iSevere: Severe 
slope i slope 
i i 
i ! 
!Slight------ ------ ISlight 
! 1 
| | 
ISevere: iSevere: 
| wetness, | wetness, 
i floods, | floods, 
| shrink-swell, | low strength. 
1 1 
1 i 
Severe: Severe: 
| floods, I low strength, 
| wetness, | wetness, 
| shrink-swell. | floods 
L 1 
І 1 
Severe: Severe: 
| wetness, | wetness, 
| floods, | floods, 
| shrink-swell | low strength 
1 * 
t І 
iSevere iSevere: 
| wetness, | wetness, 
i floods. | floods. 
1 1 
| | 
1 1 
1 1 
1 i 
1 1 
1 4 
1 1 
i 1 
i і 
iModerate: } Зеуеге: 
i slope, | low strength. 
| shrink-swell, i 
| low strength. | 
* 1 
1 U 
iModerate: iSevere: 
| frost action, | low strength. 
| shrink-swell, i 
| slope i 
1 % 
1 t 
iSevere: iSevere: 
| slope. | slope, 
i | low strength 
1 1 
1 1 


BENSON COUNTY AREA, NORTH DAKOTA 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


EEE 
| | i | i 
Soil name and | Shallow | Dwellings | Dwellings | Small i Local roads 
map symbol i excavations | without | with | соттегс1а1 i and streets 
| 1 basements | basements | buildings 
上 t i 1 П 
| | ! | i 
113C------------ --|Slight----------- Moderate: Hoder ate: Moderate: Severe: 
Bottineau i i frost action, | low strength, | frost action, | low strength. 
i | shrink-swell. | shrink-swell. I shrink-swell, i 
| } i | slope. } 
i i i i | 
113D-------------- iModerate: iModerate: iModerate: Severe: Severe: 
Bott ine au slope. frost action, | low strength, | slope. i low strength. 
i | shrink-swell, | shrink-swell, i р 
| | slope. ¦ slope. | i 
L 1 1 П 1 
! ! 1 1 ! 
119--------------- iSlight------ -----|5еуеге: | Зеуеге: Severe: Severe: 
Aberdeen Ї | shrink-swell, | shrink-swell, | shrinkeswell, | shrink-swell, 
| | low strength. | low strength. | low strength. 1 low strength. 
t 1 1 1 H 
1 1 1 1 Ц 
1228, ! | | i i 
Fram--------- =-=- | Severe: Moderate: Severe: iModerate: Severe: 
I wetness. i wetness. | wetness. | wetness. | frost action. 
1 1 1 1 1 
i 1 1 1 t 
Cathay----- -T-----|Moderate: Moderate: Moderate: Moderate: Severe: 
| wetness. | shrink-swell, | shrink-swell, | shrink-swell, | low strength. 
i i low strength. | wetness. | low strength. 
1 1 1 т 1 
1 1 1 f i 
1235: i | | | | 
Emrick----------- Severe: ISlight----------- ISlight------- -2---|Slight------------ iModerate: 
| eutbanks cave. | | | | frost action， 
i | | | | low strength. 
1 1 [i 1 t 
1 i V 1 1 
Cathay------ -----|Maderate: Moderate: Moderate: Moderate: Severe: 
| wetness. | shrink-swell, | shrink-swell, | shrink-swell, i low strength. 
H I low strength. | wetness. | low strength. i 
1 1 1 1 1 
1 1 ! ! ! 
12388: | | i i i 
Emrick----------- iSevere: |Slight----------- 8118 ht Moderate: Moderate: 
| cutbanks cave. | | | slope. | frost action, 
| H | Ї I low strength. 
上 % 1 * 1 
! ! I 1 I 
Cathay----------- IModerate: iModerate: iModerate: IModerate: iSevere: 
| wetness. I shrink-swell, | shrink-swell, | shrink-swell, | low strength. 
i | low strength. I wetness. i slope, i 
| i Н 1 low strength. | 
1 V Ж J 1 
П ! 1 1 1 
12468: Н i | | | 
Heimdal----------iSlight-------- ---|Moderate: iModerate: iModerate: iModerate: 
| I low strength. | low strength. | slope, | frost action, 
i і } | low strength. I low strength. 
$ 4 1 П 1 
1 1 1 1 1 
Sioux------------ ISevere: iSlight----------- iSlight----------- iModerate: iSlight. 
| eutbanks cave. | i | slope. i 
! 1 4 ' 1 
1 1 ! LI 1 
125C*; і ! i i | 
Heimdal----- -----|Slight--------- --iModerate: (Moderate: iModerate: Moderate: 
i i low strength. i low strength. | low strength, | frost action, 
i i i | slope. | low strength. 
1 в 1 t 1. 
1 1 і 4 І 
Ешгіск----------- iSevere: iSlight----------- ISlight----------- iModerate: iModerate: 
| cutbanks cave. | i i slope. | frost action, 
i i H i | low strength. 
i і i р i 
125F*: i | р i i 
Heimdal---------- Severe: Severe: Severe: Severe: Severe: 
I slope. I slope. | slope | slope. I slope. 
П 1 1 1 t 
U 1 1 1 ' 
Esmond-------- ---|Severe: iSevere: | Зеуеге; Severe: Severe: 
i slope. ! slope. i slope | slope. I slope. 
LI 1 t 1 L 
1 П ! ! 1 
126, 127----- ----- | Severe: Moderate: Severe: Moderate: Severe: 
Fram wetness. | wetness. | wetness. | wetness. | frost action. 
I у 1 1 
П 1 1 1 


See footnote at end of table. 
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


1 1 I T 
1 \ 1 1 1 
Soil name and | Shallow | Dwellings i Dwellings i Small i Local roads 
map symbol i excavations i without i with i commercial i and streets 
| i basements i____basements H buildings 
{ — ی ی ج‎ 1 1 
1 1 1 1 1 
| | | i i 
129*: i i i i i 
Colvin---------- -iSevere: iSevere: iSevere: ISevere: ISevere: 
| wetness | wetness, | wetness, | wetness, | wetness, 
| i floods, | floods, I floods, | floods, 
| I shrink-swell. I shrink-swell. | shrinkeswell. | low strength. 
1 i 1 1 1 
1 ! ! 1 1 
Borup---------- --|Severe: isevere: Severe: Severe: Severe: 
| wetness, | wetness, | wetness, | wetness, | wetness, 
| cutbanks cave. | floods. | floods. | floods. i frost action. 
1 4 і 1 % 
1 1 ! ! 1 
131D-------------- iSlight-------- ---|Moderate: iModerate: Severe: Severe: 
Miranda Variant | | shrink-swell, | shrink-swell, | slope. | low strength. 
| I low strength, | low strength, ! i 
| i slope. i slope. | | 
1 i 1 1 1 
1 1 1 1 1 
133--------------- Severe: ISlight---------- -[Slight-----------|Slight------------ iModerate: 
Fordville | cutbanks cave. | i i | low strength. 
1 1 ' i 1 
1 1 D 1 1 
134%: i | i i i 
Borup------- ----- | Severe: iSevere: Severe: (Severe: Severe: 
| wetness, i wetness. | wetness. | wetness. | wetness, 
| cutbanks cave. i | i | frost action. 
1 П 4 1 
1 ! I i 1 
Vallers---------- iSevere: iSevere: iSevere: iSevere: Severe: 
| wetness. | wetness, | wetness, | wetness, | wetness, 
1 | floods. ! floods. | floods. | frost action, 
| i | i i low strength. 
| i i i i 
1355: i i i i i 
Miranda---------- ISlight------- ----|iModerate: Moderate: Moderate: Severe: 
| | shrink-swell, | shrink-swell, I shrink-swell, | low strength. 
i | low strength. | low strength. I low strength. | 
1 3 1 1 1 
1 ! ! 1 ! 
Larson----------- IModerate: Moderate: Moderate: Moderate: Severe: 
| wetness. I shrink-swell, | shrink-swell, I shrink-swell, i low strength. 
| | low strength. | low strength, | low strength. i 
i i | wetness. i | 
i | i i i 
137--------------- Severe: Severe: Severe: Severe: Severe: 
Stirum | floods, | floods, i floods, | floods, | floods, 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
140B*; | | | | | 
Svea------------- iModerate: iModerate: iModerate: iModerate: iSevere: 
| wetness, | shrink-swell, i shrink-swell, i shrink-swell, | low strength. 
| too clayey. | low strength. | wetness. | slope, i 
| | | | low strength. ! 
П 1 1 t 1 
1 Ц t 1 
Визе------------- ISlight----------- Moderate: iModerate: iModerate: Severe: 
Г | shrink-swell, | shrink-swell, | shrink-swell, 1 low strength. 
| i low strength. | low strength. | slope, } 
| | | | low strength. ! 
| i ї i i 
141%: | i i i | 
Embden----------- iSevere: ISlight----------- Moderate: 15116һ%------------ iModerate: 
| cutbanks cave. | | wetness. i | frost action. 
1 à LI 1 % 
I ! ! ! 1 
Letcher---------- Severe: Moderate: Moderate: Moderate: Moderate: 
| cutbanks cave. | shrink-swell. | wetness, i shrink-swell. i frost action, 
i i | shrink-swell. | | low strength. 
i ! i | i 
144%; | i } i i 
Hamerly---------- Severe: Moderate: Severe: Moderate: Severe: 
| wetness. | wetness, | wetness. | wetness, | frost action, 
shrink-swell, i I shrink-swell. | low strength. 
t I 1 
| | | 


1 [i 
1 1 
i I low strength. 
1 1 
1 1 


Зее footnote at end of table. 
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


і | і | | 
Soil name and | Shallow | Dwellings | Dwellings } Small | Local roads 
map Symbol | excavations | without | with | commercial | and streets 
| i basements | basements | buildings 
1 П П Ц 
| | | | | 
144%; i | i I | 
Cresbard------ ---|Slight----------- Severe: Severe: (Severe: Severe: 
| | shrink-swell, | shrink-swell, | shrink-swell, 1 shrink-swell, 
i i low strength. | low strength. | low strength. i low strength. 
+ П 1 1 
1 ! 1 ! t 
144B#; i i | i i 
Напегіу---------- iSevere: Moderate: Severe: Moderate: Severe: 
| wetness. | wetness, | wetness. ¦ wetness, i frost action, 
i i shrink-swell, i I shrink-swell, I low strength. 
! i low strength. i i slope. i 
Li 1 
t t 1 1 i 
Cresbard--------- ISlight----- - | Severe: Severe: Severe: Severe: 
| | shrink-swell, | shrink-swell, | shrink-swell, I shrink-swell, 
! ! low strength. | low strength. | low strength. I low strength. 
т 1 1 
1 1 1 i 11 
145--------------- | Зеуеге: iSevere Severe: Severe: Severe: 
Grano | wetness, | floods, i floods, | floods, | low strength, 
| floods. | shrink-swell, | wetness, | shrink-swell, i floods, 
| | wetness. | shrink-swell. | wetness. i wetness. 
i i i | | 
146%: р i | i | 
Hamerly---------- | Зеуеге: Moderate: Severe: Moderate: Severe: 
| wetness. | wetness, | wetness. | wetness, | frost action, 
i | shrink-swell, | | shrink-swell. | low strength. 
| | low strength. ! | | 
1 1 t i 
|; 1 ' 1 t 
Tonka----- ------- Severe: Severe: Severe: (Severe: Severe: 
| wetness, | wetness, | wetness, | wetness, | wetness, 
I floods. | floods, { floods, | floods, | floods, 
| | shrink-swell. | shrink-swell. | shrink-swell. і low strength. 
П 1 1 t 1 
í 1 t 1 1 
149В-------------- | Зеуеге: iSlight----------- |Slight----------- ISlight------------ ISlight. 
Maddock I eutbanks cave. | 1 | ! 
Ц Li Li H 
1 4 å 1 1 
150%, i i i i i 
Pits | i i i i 
i i i i i 


+ See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," "good," "fair," and other terms. 


not rated] 


ee рах 


Soil name and 
map symbol 


S. 


Colvin 


XS 


Rauville 


Barnes 


12B*: 
Barnes------ мэн 


130%: 


13D*: 


See footnote at 


1 
1 
1 
' 
t 


1 
! 
1 
[ 
\ 
1 
1 
1 


Septic tank 
absorption 
fields 


floods, 
wetness, 
percs slowly. 


Severe: 
peres slowly, 
wetness. 


Severe: 
wetness, 
percs slowly. 


Severe: 

peres slowly, 
wetness, 
floods. 


Severe: 

peres slowly, 
wetness, 
floods. 


Severe: 
floods, 
wetness, 
peres slowly. 


Severe: 
peres slowly. 


Severe: 
peres slowly. 


Severe: 
peres slowly. 


Severe: 
percs slowly. 


Severe: 
percs slowly. 


Severe: 
peres slowly. 


Severe: 
peres slowly. 


Severe: 
percs slowly. 


end of table. 


TABLE 9.--SANITARY FACILITIES 


Т 1 
1 d 
Sewage lagoon i Trench | Агеа 
агеаз | sanitary i sanitary 
| landfill 22 landfill 
П 1 
| | 

Severe: | Зеуеге: Severe: 
floods, | floods, | floods, 
wetness. | wetness, | wetness. 

| too clayey. i 

1 t 

i 1 
Slight----------- iSevere: iSevere: 

| too clayey, | wetness 

| wetness. i 

Li 1 

t 1 
Slight----------- Severe: Severe: 

| wetness, | wetness 

| too elayey. | 

Н Ч 

1 1 

Зеуеге: Severe: Severe: 

wetness. | wetness, | wetness, 
| floods. | floods. 
1 1 
| | 

Severe: Severe: Severe: 

wetness. | wetness, | wetness, 
| floods. | floods. 
I 1 
| | 

Severe: iSevere: iSevere: 
floods, i floods, | floods, 
wetness, | wetness, | wetness, 
seepage. | seepage. | seepage. 

t LI 
| | 

Moderate: iSevere: iModerate: 
slope, | wetness. | wetness. 
seepage, i i 
wetness. i | 

a 1 
1 1 

Moderate: Moderate: 151161 0----------- 
slope, | too clayey. i 
seepage. i i 

| i 
! i 

Moderate: Moderate: iSlight------ ----- 
slope, 1 too clayey. i 
seepage. i i 

П 1 
I ! 

Moderate: ISevere: iModerate 
slope, i wetness. i wetness. 
seepage, i i 
wetness. i | 

i | 
| | 

Зеуеге: iModerate: iSlight----------- 
slope. | too clayey. | 

1 { 
4 1 

Severe: Moderate: (Slight----------- 

slope. | too clayey. | 
1 1 
| | 

Severe: iModerate: iModerate: 
slope. | too elayey. | slope. 

! 1 
| | 

Severe: iModerate: iModerate: 

slope. i too elayey. | slope. 
1 1 
| | 


SOIL SURVEY 


See text for definitions of 
Absence of an entry indicates that the soil was 


Daily cover 
for landfill 


Poor: 
wetness, 
too elayey. 


Poor: 
wetness, 
too clayey. 


Poor: 
too clayey, 
wetness. 


Poor: 
wetness. 


Poor: 
wetness. 


Poor: 
wetness. 


Fair: 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey. 


Fair: 
slope, 
too clayey. 


Fair: 
too clayey, 
slope. 
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TABLE 9.--SANITARY FACILITIES--Continued 


-一 一 一 一 


t D T 
i i П 1 1 
Soil name and | Septic tank | Sewage lagoon | Trench i Area i Daily cover 
map symbol | absorption i areas i sanitary i sanitary L for landfill 
| fields i | landfill | landfill 
П Ц 1 T 1 
| | | | | 
1 1 1 i П 
14%) 14B#: | | i H | 
Зуеа--------------- iSevere: iModerate: iSevere: iModerate: Fair: 
| peres slowly. | slope, | wetness. | wetness. ) too clayey. 
| | seepage, i | | 
| | wetness. | | | 
| i | i | 
Hamerly------------ | Зеуеге: Severe: Severe: Severe: Fair: 
| peres slowly, | wetness. | wetness. | wetness. i too clayey, 
| wetness. | | | | wetness. 
1 1 П 1 % 
І 1 ! 1 ! 
15, 16-------------- Severe: Severe: Severe: Severe: Poor: 
Val lers | percs slowly, | wetness. | wetness. і wetness. i wetness. 
| wetness. | | | | 
| | i i i 
18E----------------- | Зеуеге: Severe: Moderate: Severe: poor: 
Buse | peres slowly, | slope. | too clayey, i slope. i slope. 
| slope. i I slope. | i 
i i i | i 
19------------------ ІЗеуеге: iSevere: | Земеге: Severe: Poor: 
Tonka | wetness, | wetness, | wetness, | wetness, i too clayey, 
| floods, | floods. | floods, i floods. | wetness. 
| peres slowly. i | too clayey. | i 
LI 1 1 + H 
i 1 1 1 i 
21%; i | i i i 
Emrick------------- iSlight----------- iSevere: iSevere: | Зеуеге: iGood. 
| | seepage. | seepage. | seepage. i 
1 t 1 1 ^ 
! 上 1 1 4 
Heimdal------------ iSlight----------- Severe: Severe: Severe: 10004. 
i | seepage. | seepage. | seepage. | 
1 1 1 1 
1 1 1 1 D 
22B*: i i | i i 
Heimdal--------- ---iSlight----------- Severe: Severe: Severe: iGood. 
i | seepage. | seepage. | seepage. i 
1 1 Li 1 1 
! ! E 1 1 
Emrick------------- iSlight----------- | Зеуеге: | Зеуеге: iSevere: iGood. 
| | seepage. | seepage. | seepage. | 
1 4 1 1 i 
1 1 П 1 I 
23C*: | i i | i 
Heimdal------------ iSlight----------- | Зеуеге: Severe: Severe: iGood. 
i | slope, | seepage. | seepage. | 
i | seepage. i | | 
1 i i 4 1 
1 1 1 1 1 
Esmond---------- ---|Slight----- ------ Severe: ISlight----------- iSlight----- ------ IGood. 
| | slope. i i i 
i | | i | 
218: 4 i i i i 
Fram------- -------- | Зеуеге: Severe: Severe: Severe: IFair: 
ì wetness. | wetness. | wetness. | wetness. | wetness. 
t 1 ) 1 LI 
1 ! ! 1 1 
Emrick------------- iSlight----------- Severe: Severe: Severe: iGood, 
| | зеераве. | seepage. | seepage. i 
1 1 1 1 1 
! 1 1 1 1 
25D*: i i | i i 
Esmond------------- |Moderate: Severe: S11 ght Moder ate: Fair: 
| slope. | slope. | | slope. | slope. 
1 LI 1 1 1 
1 1 1 1 1 
Heimdal------------ Moderate: Severe: Severe: Severe: (Fair: 
| slope. | slope, | seepage. | seepage. | slope. 
| | seepage. H t H 
i i } i i 
25E*: i | | | i 
Esmond------------- iSevere: Severe: Moderate: Severe: poor: 
| slope. | slope. | slope. | slope. | slope. 
1 1 1 1 1 
1 1 1 1 1 
Heimdal------------ | Зеуеге: | Зеуеге: Severe: Severe: Poor: 
| slope. 1 slope, | seepage. | slope, i slope. 
i | seepage. i | seepage. i 
1 1 П 1 1 
t 1 1 ! ! 


See footnote at end of table. 
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TABLE 9.--SANITARY FACILITIES--Continued 


T E 
1 ! 
5011 name and | Septic tank | Sewage lagoon 
map symbol i absorption i areas 
| fields | 
i i 
| | 
26E*: | р 
Esmond------------- Severe: Severe: 
| slope. | slope. 
L t 
D I 
Sioux--------- -----|iSevere: iSevere: 
| slope. | slope, 
i i seepage. 
| i 
i i 
27C#: і i 
Barnes------------- iSevere: iModerate: 
| peres slowly. i slope, 
! ! seepage. 
1 1 
Sioux-------------- ISlight----------- Severe: 
i | seepage. 
i i 
i i 
28D*: i i 
Barnes------------- iSevere: iSevere: 
| percs slowly. | slope. 
1 ' 
| | 
Sioux---------- ----|Moderate: iSevere: 
| slope. | slope, 
| | seepage. 
ї 1 
I 上 
30D*: Н | 
Barnes------------- Severe: Severe: 
| peres slowly, | slope. 
| slope. | 
4 t 
1 1 
Buse--------------- iSevere: iSevere: 
| peres slowly, | slope, 
| slope, | large stones. 
| large stones. i 
1 i 
1 上 
31B------- ------- “--iSevere; iSevere: 
Towner | peres slowly. | seepage. 
1 1 
1 1 
33C----------------- Severe: Severe: 
Dickey | percs slowly. | slope, 
i | seepage. 
1 1 
1 1 
34*, 34B#: i i 
Embden----- -------- Severe: Severe: 
| wetness. | seepage. 
1 1 
| | 
Heimdal------------ 151181 6----------- iSevere: 
i i seepage. 
1 
1 1 
3465: i i 
Embden------------- | Зеуеге: Severe: 
| wetness. i Seepage, 
i i slope. 
1 1 
1 1 
Heimdal------------ iSlight----------- Severe: 
| I slope, 
| | seepage, 
1 | 
41-------------- ----iSevere: Moderate: 
Overly | peres slowly. | slope. 
t t 
1 ! 
42------ ------------ Moderate: Moderate: 
Gardena | wetness. | seepage, 
| | wetness, 
| | slope. 
i i 


See footnote 


at 


end of table. 


$$$. 


SOIL SURVEY 


Trench 
sanitary 
landfill 


Moderate: 
slope. 


Severe: 
seepage, 
too sandy. 


Moderate: 
too clayey. 


Severe: 
seepage, 
too sandy. 


Moderate: 
too clayey. 


Severe: 
seepage, 
too sandy. 


Moderate: 
too clayey, 
slope. 


Severe: 
large stones. 


Moderate: 
wetness. 


Moderate: 
too clayey. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 
Moderate: 


too elayey. 


Severe: 
wetness. 


1 Т 

1 1 

| Агеа i Daily cover 
| sanitary | for landfill 
| landfill 

— | 

| i 

i i 

iSevere: iPoor: 

| slope. | slope. 

1 1 

1 1 

iSevere: Poor: 

| slope, | slope, 

| seepage. i small stones, 
| | seepage. 

i i 

i i 
1Slight----------- (Fair: 

i i too clayey. 
1 1 

| | 

iSevere: Poor: 

| seepage. i small stones, 
i | Seepage. 

t 4 

| | 

iModerate: iFair: 

i slope. | slope, 

i i too clayey. 
1 1 

1 i 

ISevere: Poor: 

| seepage. | small stones, 
i | seepage. 

1 I 

| | 

Severe: Poor: 

| slope.. i slope. 

1 1 

| | 

| Зеуеге: iPoor: 

| slope. | slope, 

i i large stones. 
П 1 

i ‘ 

! ! 

iSevere: Fair: 

| seepage. | too clayey. 
1 1 

! 1 

| Зеуеге: iFair: 

| seepage. I too clayey. 
1 1 

| | 

Li i 

! 1 

Severe: iGood. 

| seepage. H 

1 1 

i р 

! ' 

iSevere: iGood. 

| seepage. | 

i | 

+ , 

+ 1 

Severe: IGood. 

| Seepage. 

1 1 

| | 

iSevere: IGood 

| seepage | 

i i 

i i 
ISlight----------- Fair: 

| too clayey. 
П 

1 

Moderate: Good . 

| wetness. 

i 

i 

1 

1 
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TABLE 9.--SANITARY FACILITIES--Continued 


1 1 I у 
Soil name and | Septic tank | Sewage lagoon | Trench i Area i Daily cover 
map symbol i absorption | агеаз i sanitary i sanitary i for landfill 
| fields | | landfill — landfill | 
1 1 1 1 
1 | | | | 
428%: i } | | i 
Gardena------------iModerate: iModerate: Severe: Moderate: iGood 
| wetness. | seepage, | wetness. | wetness. | 
! | wetness, | | | 
i i slope. | | i 
i i i i i 
Eckman----------- iSlight--------- --iModerate: iSlight----------- ISlight-----------|Good 
1 | seepage, H i | 
i | slope. } i | 
i i i i i 
a3C*: i i i i i 
Eckman----------- ISlight-----------|Severe: iSlight-----------jSlight----------- 1Good. 
| | slope. i i i 
i i і Н } 
Zell------------- iModerate: | Зеуеге ISlight----------- iSlight----------- Good. 
| peres slowly. | slope. i | i 
上 4 Li 1 Li 
1 1 2 1 1 1 
中 上 一 一 一 一 一 一 一 --------- Severe: Severe: Severe: Severe: Fair: 
Glyndon | wetness. | seepage, | seepage, | seepage, 1 too sandy, 
i | wetness. | wetness. | wetness. | wetness. 
1 П 1 П 1 
1 1 1 1 t 
Ц5---------------- Severe: Severe: Severe: Severe: IFair: 
Bearden i wetness, | wetness. | wetness. | wetness. I too elayey, 
i percs slowly. | | i р wetness. 
1 1 1 
1 E! 1 1 t 
46---------------- | Зеуеге: | Зеуеге: Severe: Severe: Poor: 
Borup | wetness. t wetness, | wetness, í wetness, | wetness. 
i i seepage. | seepage. | seepage. | 
i 
1 1 1 1 i 
41---------------- Severe: Severe: Severe: Severe: Poor: 
Fossum } wetness, | wetness, | wetness, | wetness, | wetness, 
i floods. | seepage. | seepage, | seepage, I too sandy. 
! ! | floods. | floods. i 
i i і i i 
50B--------------- Severe: Moderate: Moderate: iSlight----------- Fair: 
Great Bend | peres slowly. | seepage, | too clayey. H | too clayey. 
i i slope. | i | 
i i i i i 
52B*: | i i } | 
Embden----- --------|Severe: Severe: Severe: Severe: 600d. 
| wetness. | seepage. | seepage, | seepage. i 
i ! | wetness. i i 
| | i i i 
Egeland--------- ---iSlight-----------iSevere: iSevere: | Зеуеге: iGood. 
! | seepage. | seepage. ! seepage. i 
i 
t 1 1 1 1 
53---------------- iSevere: ISevere: Severe: Severe: Fair: 
Hecla | wetness. | seepage, | wetness, | seepage, i too sandy, 
i | wetness. | seepage, | wetness. | wetness. 
! i I too sandy. | | 
1 I Ч) 1 
1 1 1 ү 1 
548%; i i i | р 
Нес1а------- -------|Severe: Severe: Severe: Severe: Fair: 
| wetness. | seepage, | wetness, | seepage, | too sandy, 
i | wetness. | seepage, | wetness. | wetness. 
} i | too sandy. ! | 
i i i i | 
Maddock---------- iSlight--------- == Severe: | Зеуеге: ISevere: iPoor: 
i | seepage. | seepage, | seepage. I too sandy. 
і ! | too sandy. | р 
| i i i р 
58*: i i | | i 
Hecla----------- ---iSevere: iSevere: iSevere: Severe: iFair: 
| wetness. | seepage, | wetness, | seepage, | too sandy, 
i | wetness. | seepage, | wetness. | wetness. 
i | { too sandy. ! i 
i i i i i 


See footnote at 


end of table. 
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Soil name and 
map symbol 


58*: 
Nad dock 


598%; 
Maddock=- mr 


Hecla— 


Brantford 


63C-------------- --- 
Brantford 


Divide 


65, 65В------------- 
Vang 


66, 67-------------- 
Marysland 


Binford 


71%, T1B*: 


Sve 


Cresbard----------- 


See footnote at 


TABLE 9.--SANITARY FACILITIES--Continued 


Septic tank Sewage lagoon 


上 

1 

1 

i absorption areas 
1 fields 

1 上 

| ! 

| i 
iSlight----------- iSevere: 

| | seepage. 
| | 

П 1 

1 1 

i i 
ISlight------- ~--- Severe: 

i 1 seepage. 
i B 

! ! 

iSevere: iSevere: 

| wetness. | seepage, 
i | wetness. 
i i 

i i 
iModerate: Severe: 

| slope. i seepage, 
! | slope. 

' 1 

t 1 
ISlight----------- Severe: 

| | seepage. 
1 1 

| 
ISlight----------- iSevere: 

i | seepage. 
| i 

i i 

i i 
iSlight-----------/Severe: 

H | seepage, 
i I slope. 

ì | 

} ) 

iSevere: | Зеуеге: 

| wetness. | seepage, 
i | wetness. 
i i 

i i 
iSlight----------- Severe: 

i | seepage. 
i i 

i i 

| ; 

1 1 

Severe: Severe: 

| wetness. | wetness, 
t | seepage. 
i i 

i | 
iSlight----------- iSevere: 

| | seepage. 
| i 

Li LI 

! 1 

i i 
ISlight-----====--jSevere: 

i | seepage. 
i i 

і П 

V 1 

1 1 

1 1 

i | 

| Зеуеге: iModerate: 
| peres slowly. | slope, 

i | seepage, 
i | wetness. 
1 V 

1 1 

| Зеуеге: iModerate: 
| percs slowly. | slope. 

1 1 

' 1 


end of table. 


Trench 
sanitary 
landfill 


1 

1 

т 

| 

1 

1 

і 

1 

1 

i 

i 
iSevere: 
| seepage, 
| too sandy. 
i 
! 
i 
i 
i 
i 
t 


Severe: 
seepage, 
too sandy. 

| Зеуеге: 

| wetness, 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


i 
a 
| 
! 
1 
' 
1 
' 
П 
i 
П 
| 
П 
1 
р 
t 
1 
i 
1 
1 
1 
1 
i 
i 
1 
1 
П 
1 
| 
1 
‘ 
D 
i 
і 
1 
1 
' 
1 
٤ 
1 
Д 
! 
П 
i 
1 
р 
' 
р 


Severe: 


too sandy. 


Severe: 
wetness, 
seepage. 


Severe: 
seepage, 
too sandy. 


Severe: 


seepage. 


Severe: 
wetness. 


Moderate: 
too clayey. 


Area 
sanitary 
landfiil 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe; 
seepage. 


Severe; 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
wetness, 
seepage. 


Severe: 


| seepage. 


Severe: 
seepage. 


Moderate: 
wetness. 


Slight----------- 


SOIL SURVEY 


Daily cover 
for landfill 


Poor; 
too sandy, 
seepage. 


Poor: 
too sandy, 
seepage. 


Fair: 
too sandy, 
wetness. 


Poor: 
too sandy, 
seepage. 


Poor: 
too sandy, 
small stones. 


Poor: 

seepage, 
small stones, 
too sandy. 


Poor: 

seepage, 
small stones, 
too sandy. 


Poor: 

too sandy, 
small stones, 
seepage. 


Poor: 

too sandy, 
seepage, 
small stones. 


Poor: 
wetness, 
too sandy, 
seepage. 


Poor: 

too sandy, 
seepage, 
small stones. 


Poor: 

too sandy, 
seepage, 
small stones. 


Fair: 
too clayey. 


Poor: 
excess sodium. 
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Sf ee ил T 


1 1 i 1 
Soil name and | Septic tank | Sewage lagoon | Trench | Агеа | Daily соуег 
map symbol ! absorption | агеаз | sanitary | sanitary | for landfill 
i fields i i landfill | landfill 
| i | | 7 | 
i i | } | 
73%: i i i | i 
Larson------------- | Зеуеге: Severe: Severe: Severe: poor: 
| percs slowly, | wetness. | wetness. | wetness. | excess sodium. 
| wetness. i i | | 
i i i i i 
Cathay------------- | Зеуеге: Severe: Severe: Severe: poor: 
| peres slowly, | wetness. | wetness. | wetness. | excess sodium. 
| wetness. i } i i 
i i i i i 
748%; i ! і р н 
Cavour------------- Severe: Moderate: Moderate: ISlight----------= iPoor: 
| peres slowly. ¦ slope. | too clayey. i i excess sodium. 
Ц 1 4 1 
1 i 1 1 + 
Miranda----------- Severe: ISlight----------- iModerate: iSlight----------- 1Роог: 
! peres slowly. i | too clayey. Н i excess sodium. 
1 i i | | 
T5------- - Severe: ISlight----------- Severe: Severe: Poor: 
Ryan | percs slowly, | | too clayey, | wetness, | too clayey, 
| wetness, i | wetness, | floods. | excess sodium, 
i floods. | | floods. | | wetness. 
1 1 1 1 
1 1 1 т 1 
78*: 1 i | | | 
LaDelle------------ Severe: Severe: Severe: Severe: Fair: 
| floods. | floods. | wetness, | floods. | too clayey. 
| i i floods. | i 
i i i | i 
Aberdeen----------- Severe: ISlight------- ---- Moderate: iSlight-----------iFair: 
i perces slowly. ! | too clayey. | ! too clayey. 
1 1 
1 1 i M 1 
82B------- ---------- iModerate: iModerate: iModerate: ISlight---------- -{Fair: 
Darnen | percs slowly. | seepage, 1 too clayey. i i too clayey. 
i i slope. р i H 
i i i i i 
83------- ----------- Severe: Severe: Severe: (Severe: iFair: 
LaDelle i floods. | floods. | wetness, | floods. | too clayey. 
i i i floods. i i 
i i і | } 
85----------- ------- | Зеуеге: Severe: Severe: Severe: Poor: 
Lamoure floods, floods, | floods, | floods, | wetness. 
| wetness. | wetness. i wetness. | wetness. | 
1 ^ 1 1 Д 
і I I 1 1 
86------------------ | Зеуеге: Severe: Severe: Severe: Fair: 
Label 1e | floods. i floods. | wetness, | floods. | too clayey. 
| | | floods. i | 
i ! i | i 
89--------- --------- Severe: iSlight----- ------ iSevere: iSevere: iPoor: 
Grano | wetness, | | wetness, | wetness, | wetness, 
| peres slowly, | | too clayey, | floods. | too clayey. 
I floods. | | floods. i | 
i р i | | 
90%; | | | } i 
Parnell------------ | Зеуеге: iSlight----------- Severe: Severe: Poor: 
floods, i | floods, | floods, | wetness. 
| wetness, i | wetness, 1 wetness. i 
i percs slowly. i | too clayey. i i 
1 1 1 1 
i 1 1 Ц 1 
Lallie------------- | Зеуеге: ISlight----------- ISevere: ISevere: iPoor: 
| wetness, i | wetness, i wetness, | wetness, 
i floods, ! | floods, | floods. 1 too clayey. 
| peres slowly. i | too clayey. H i 
x [i Y 1 1 
i V 1 1 1 
916-------- ------- --|Slight----------- | Зеуеге: | Зеуеге: | Зеуеге: Poor: 
Sioux i | seepage. | seepage, | seepage. | small stones, 
i i | too sandy. i | seepage. 
1 t 1 i] 
i ! ! ! 1 


See footnote at end of table. 


186 


Soil name and 


i 

i Septic tank 
| absorption 
[i 
1 
1 


тар Symbol 
fields 

1 

| 
91Е----------------- Severe: 
Sioux I slope. 

Li 

| 

i 
98C----------------- iSlight--------- 
Coe i 

i 

i 
98Е----------------- Severe: 
coe | slope. 

Li 

i 

! 
99C----- ------------ ISlight--------- 
Claire | 

t 

1 
101----------------- Severe: 
Lallie | wetness, 

| floods, 

| peres slowly. 

i 

1 
104-----------------1Зеуеге; 
Lallie | floods, 

| wetness, 

| peros slowly. 

1 

1 
106-------.й...... iSevere 
Lallie | wetness, 

| floods, 

| percs slowly. 

1 

1 
107------------ Severe: 
Minnewaukan i wetness, 

¦ floods. 

i 

i 
109%, | 
Aquents i 

1 

1 
110B*: Ї 
Aastad------------- Severe: 

| wetness. 

1 
Bottineau---------- Severe: 


112Е---------------- 


Edgeley Variant 


113С---------------- 


Bottineau 


$ 


1 
1 
$ 
! 
1 
1 
4 
1 
I 
1 
| 
і 
! 
Severe: 
i 

+ 

上 

1 


isevere: 


isevere: 


| wetness. 
1 
1 


Зее footnote at end of table. 


peres slowly. 


e 
peres slowly. 


peres slowly. 


vere: 
lope, 
eepage. 


uum 


seepage. 


Severe: 
seepage, 
s 


lope. 


П 
1 
1 
f 
1 
1 
! 
1 
1 
П 
1 
і 
П 
' 
1 
i 
1 
1 


Severe: 
seepage. 


Severe: 
seepage, 
и 


etness. 


Severe: 
wetness. 


Moderate: 
slope. 
Severe: 
slope, 
seepage. 


Severe: 
slope. 


Severe: 
slope. 


1 
i 
! 
I 
t 
i 
1 
4 
1 
1 
і 
i 
H 
1 
' 
I 
! 
i 
1 
i 
i 
i 
' 
t 
i 
! 
1 
! 
| 
i 
| 
| 
i 
1 
1 
1 
1 
1 
1 
| 
! 
1 
i| 
V 
Ц 
1 
І 
1 
t 
П 
! 
! 
! 
1 
1 
1 
1 
$ 
1 
і 
П 
1 
! 
上 
1 
上 
1 
1 
! 
1 
i 
Ч 
1 
1 
1 
| 
V 
1 
Ж 
Ц 
| 
ISevere: 
i 

H 

! 


Sewage lagoon 
areas 


Slight---------- 


Slight----------- 


wetness. 


TABLE 9.--SANITARY FACILITIES--Continued 


Trench 
sanitary 
landfill 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage. 


Severe: 
wetness, 
floods, 
too clayey. 


Severe: 
floods, 
wetness, 
too clayey. 


Severe: 
wetness, 
floods, 
too clayey. 


Severe: 
wetness, 
seepage, 
floods. 


Severe: 
wetness. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


' 
Ц 
, 
t 
' 
1 
! 
, 
! 

! 

1 
1 
! 
! 
! 
1 
i 
i 
4 
i 
П 

1 

1 

1 
i 
! 
+ 
1 
1 
І 
| 
D 
1 
! 
i 
4 
' 
1 
1 
1 
1 
1 
! 
! 
1 
I 
3 
1 
' 
D 
1 
1 
1 
I 
П 
1 
1 
' 
1 
1 


iModerate: 
too clayey. 


vere: 


LI 
1 
1 
+ 
П 
1 
iSe 
| wetness. 
1 
1 


Агеа 
sanitary 
landfill 


Severe: 
slope, 
seepage. 


Severe: 
seepage. 


Severe: 
Seepage, 
slope. 


Severe: 
seepage. 


Severe: 
wetness, 
floods. 


Severe: 
floods, 
wetness. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
seepage, 
floods. 


Severe: 
wetness. 


Severe: 
seepage. 


Severe: 
slope, 
seepage. 


Severe: 
seepage. 


SOIL SURVEY 


Daily cover 
for landfill 


Poor: 


o 
slope, 
s 
5 


mall stones, 
eepage. 


Poor: 

too sandy, 
seepage, 
slope. 


P 


P 


© 


oor: 
too clayey, 
wetness. 


Poor: 
wetness, 
t 


oo clayey. 


Poor: 
wetness, 
too sandy, 
s 


eepage. 


"п 


air: 
too clayey. 


тт} 


а 
too EN 


A 


0 
52. 
Б 
3 


mall stones. 


= 


аіг: 
{оо с1ауеу. 


E 


air: 
too clayey, 
slope. 


Fair: 
too clayey. 


i 

3 

| 
(Fair: 
| wetness. 
t 

V 
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T 
1 i 1 + 
Soil name and i Septic tank i Sewage lagoon | Trench | Агеа І Daily cover 
map symbol H absorption i areas i sanitary i sanitary | for landfill 
| fields i | landfill | landfill i 
1 1 
J 1 1 1 1 
i i i i і 
122%; i i i | i 
Cathay------------- 1 Зеуеге; Severe: Severe: Severe: Poor: 
| peres slowly, | wetness. | wetness. | wetness. | excess sodium. 
| wetness. H i H i 
i i i i i 
123%, 123B*: i і і | i 
Епгіск---------- ч--|511ңһ%--------- Severe: Severe: Severe: iGood. 
i i seepage. i seepage. | seepage. i 
1 1 1 
П 1 1 1 1 
Cathay------------- iSevere: iSevere: | Зеуеге: iSevere: Poor: 
| peres slowly, | wetness. | wetness. | wetness. | excess sodium. 
| wetness. | | i i 
i i i | i 
124C#: i i i | | 
Неїтда1------------ iSlight---------- - | Зеуеге: Severe: Severe: iGood. 
| | seepage. | зеераве. | seepage. ! 
1 i i | | 
Sioux-------------- ISlight----------- iSevere: iSevere: iSevere: iPoor: 
| | Seepage. | seepage, | seepage. | small stones, 
i | | too sandy. i | seepage. 
р р | 
! d 1 上 1 
125C*: i | | | i 
Heimdal-------- ----2|Slight----------- Severe: Severe: ISlight-----------|Good. 
! | seepage. | seepage. | | 
1 1 1 1 ) 
Emrick------------- iSlight----------- iSevere: | Земеге: | Зеуеге: iGood. 
i | seepage, | seepage. { seepage. | 
i | slope. | i | 
i } i ) | 
125F*: i i | | | 
Heimdal------------jSevere: | Зеуеге: | Зеуеге: | Зеуеге: Poor: 
| slope. | slope, | seepage. | slope. | slope. 
і | зеераве. } i i 
i i ! і i 
Esmond------------ Severe: Severe: oder ate: Severe: Poor: 
| slope. 1 slope. | slope. i slope. i slope. 
1 LI I 
I 1 1 у 1 
126----------------- Severe: Severe: Severe: Severe: Fair: 
Fram | wetness. | wetness, | wetness, I wetness, і wetness. 
i | seepage. | seepage. | seepage. i 
! 1 * 
! y 1 + 1 
127----------------- iSevere: iSevere: Severe: Severe: Fair: 
Fram | wetness. | wetness. | wetness. i wetness. i wetness. 
1 1 LI 
1 i 1 4 + 
129%: i i i i i 
Colvin------------ -iSevere: iSevere: Severe: Severe: Poor: 
| wetness, | wetness. | wetness, | wetness, | wetness. 
| floods, ! | floods. | floods. i 
| percs slowly. | ! ! i 
1 | 1 1 1 
Borupe-------------|Severe: Severe: Severe: (Severe: Poor: 
| wetness. | wetness, | wetness, I wetness, | wetness. 
| | seepage. | seepage . | seepage. i 
1 1 1 1 
1 1 4 1 1 
131D--------- --“----|Зеуеге: Severe: Moderate: iSlight-----------jPoor: 
Miranda Variant | peres slowly. | Slope. | too clayey. | ! excess sodium. 
1 Ч 1 
1 ! 1 1 і 
133----------------- ISlight---------- -!Зеуеге: Severe: Severe: Poor: 
Fordville } | seepage. | seepage. | seepage. | small stones, 
i i i | | too sandy, 
i i i | | seepage. 
! | | | | 
134%: i | i | | 
Borup------- - Severe: Severe: Severe: Severe: poor: 
i wetness. | wetness, i wetness, | wetness, i wetness. 
i | seepage. | seepage. | seepage. i 
i i 1 D 1 


See footnote at end of table. 
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TABLE 9.--SANITARY FACILITIES--Continued 


1 i ! i; 
Soil name and | Septic tank | Sewage lagoon | Trench | Агеа | Daily cover 
map symbol i absorption i areas i sanitary i sanitary t for landfill 
| fields | H landfill i landfill | 
i i i 
i i i i i 
134%; i ! i i i 
Vallers------------ iSevere: iSevere: iSevere: Severe: Poor: 
| peres slowly, | wetness. | wetness. | wetness. | wetness. 
i wetness. i i } | 
i i i ! i 
135%; i i i i і 
М1гапда------------ | Зеуеге: ISlight-----------|Moderate: ISlight----------- iPoor: 
| peres slowly. ! ! too clayey. ! I excess sodium. 
1 1 
1 3 1 1 1 
Larson------------- Severe: Severe: Severe: Severe: Poor: 
| peres slowly, | wetness. | wetness. | wetness. | excess sodium. 
| wetness. | | | i 
1 1 1 
D і 1 1 i 
137----------------- Severe: Severe: Severe: Severe: Poor: 
Stirum і floods, | floods, | floods, | floods, | wetness. 
| wetness. | wetness, | wetness, | wetness, i 
i | seepage. | seepage. i seepage. i 
1 Li 1 Li 
1 I i 1 1 
1808* : i i i i i 
Svea---------- Severe: Moderate: Severe: Moderate: Fair: 
| peres slowly. | slope, | wetness. | wetness. i too clayey. 
i | seepage, р | i 
! | wetness. | i i 
i i i i i 
Визе--------------- Severe: Moderate: Moderate: 1511400----------- iFair: 
| peres slowly. | slope. | too clayey. i | too clayey. 
1 1 1 1 
上 ! 1 ! 1 
141%: i | i | | 
Embden------------- Severe: Severe: Severe: Severe: iGood. 
| wetness. | seepage. | seepage, t seepage. i 
i | | wetness. | ! 
i 1 i 1 t 
D I i 1 I 
Letchêr-------- ---- Severe: Severe: Severe: Severe: Poor: 
| peres slowly, | seepage, | seepage, | wetness. | excess sodium. 
| wetness. | wetness. | wetness. i i 
i 1 i 1 1 
i 1 1 1 1 
1145, 144B%*: i ! i i ! 
Hamerly----- ------- Severe: Severe: Severe: Severe: iFair: 
| percs slowly, | wetness. | wetness. | wetness. | too clayey, 
| wetness, i ! | | wetness. 
i i i t i 
Cresbard----------- | Зеуеге: iModerate: IModerate: ISlight----------- Poor: 
| percs slowly. | slope. I too clayey. ! | excess sodium. 
1 1 1 1 1 
ji 1 П П 1 
145----------------- Severe: Severe: Severe: Severe: Poor: 
Grano | floods, | floods, t floods, | floods, | too clayey, 
| wetness, | wetness. | wetness, | wetness. | wetness. 
| peres slowly. | ! too clayey. i i 
П t 1 1 
1 1 Ц ! i 
146%; | | i i i 
Hamerly------------[Severe: ISevere: Severe: Severe: iFair: 
i peres slowly, | wetness. i wetness. i wetness, i too clayey, 
| wetness. i i i | wetness. 
Li 1 ! % 
f 1 1 V 1 
Топка-------------- | Зеуеге: Severe: Severe: Severe: Poor: 
| wetness, | wetness, і wetness, | wetness, | too clayey, 
| floods, | floods. | floods, | floods. i wetness. 
| peres slowly. } i too clayey. i i 
| i 1 H | 
149В--------------.- iSlight----- Severe: Severe: Severe: poor: 
Maddock t | seepage. | seepage, | seepage. | too sandy, 
! ! i too sandy. | | зеераве. 
В 1 i D I 
150%, i | i | | 
Pits | i i i i 
i | i 1 | 
Få е ˙ — de ЗЕ 12221381 8 EET 23225 250 2%, 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated] 


n n 
low strength. excess fines. excess fines. 


V 
! I і 1 
Soil name and H Roadfill | Sand i Gravel i Topsoil 
map symbol | ! i H 
і | Н "S i 
1 7 ۶ V 
1 ! 1 1 
| | | } 
-------- -------------|Роог: iUnsuited: iUnsuited: iPoor: 
Parnell | wetness, 1 excess fines. | excess fines. | wetness 
| low strength, | i i 
i frost action. i } i 
1 { 1 1 
і 1 1 1 
4--------------------- Poor: iUnsuited: |Unsuited: Poor: 
Fargo I shrink-swell, | excess fines. | excess fines. | wetness. 
| wetness, i | | 
| low strength. } | i 
^ 1 1 ^ 
1 1 x t 
5--------------------- iPoor: IUnsuited: iUnsuited: iPoor: 
Hegne | shrink-swell, | excess fines. | excess fines. | too clayey, 
| wetness, i р | wetness. 
| low strength. i i | 
4 Li 1 % 
1 1 1 1 
7, 8------------------ iPoor: IUnsuited: iUnsuited: Poor: 
Colvin | wetness, I excess fines. | excess fines. | wetness. 
| low strength, | | i 
1 shrink-swell. i i р 
1 1 1 H 
1 1 1 1 
9-------- ------------ -iPoor: poor: iUnsuited: iPoor: 
Rauville | low strength, | excess fines. i excess fines. | wetness. 
| wetness. i i i 
П 4 1 1 
D 1 i 1 
11%; i | i i 
Зуеа---------- ------- Poor: iUnsuited: iUnsuited: iGood 
| low strength. | excess fines. | excess fines. i 
1 1 1 Li 
1 1 1 Ц 
Barnes---------------|Fair: iUnsuited: jUnsuited: IGood. 
| low strength, | excess fines. | excess fines. i 
| shrink-swell. | | | 
1 [i 1 1 
I 1 1 if 
12B*; i | i. i 
Barnes---------------|Fair: iUnsuited: iUnsuited: iGood 
| low strength, | excess fines. | excess fines. | 
| shrink-swell. ! | i 
1 Li 1 1 
1 1 1 上 
Svea | POON: iUnsuited: iUnsuited: 1 Good 
| low strength. | excess fines. | excess fines. i 
i LI 1 H 
р 1 1 1 
13C*: | | i i 
Barnes---------------|jFair: iUnsuited: jUnsuited: iGood. 
I low strength, | excess fines. | excess fines. ! 
| shrink-swell. i i i 
Li 1 1 Li 
U t i ! 
Buse Poor: iUnsuited: lUnsuited: 1Good 
| low strength. | excess fines. | excess fines. | 
$ t 1 + 
1 1 $ ! 
130%; H n } ! 
Вагпез----- ---------- (Fair: iUnsuited: iUnsuited: iFair: 
I low strength, | excess fines. | excess fines. | slope 
| shrink-swell. i | i 
1 1 1 LI 
Ї I U U 
Buse------ ss. Poor: iUnsuited: iUnsuited: iFair: 
| low strength. | excess fines. | excess fines. | slope. 
! 1 1 1 
1 i 1 t 
14%, ТИВ: | | ! ! 
Svea--------- --------!Роог: iUnsuited: iUnsuited: 10004. 
| low strength. | excess fines. | excess fines. | 
1 上 t 1 
1 П 1 + 
Hamerly-------------- Poor: IUnsuited: iUnsuited: {Good 
г ! 1 І 
I | | | 
t О 1 1 


See footnote at end of table. 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


low strength. 


1 1 i 1 
Soil name and | Roadfill i Sand i Gravel | Торзо11 
тар Symbol i i i i 
| В bo = Е | 
i i | i 
i } | i 
15----------------- Poor: iUnsuited: iUnsuited: iPoor: 
Vallers | wetness, | excess fines. | excess fines. | wetness, 
| low strength. | | | excess salt. 
, 1 1 4 
1 1 1 1 
1 un poor: {Unsuited: iUnsuited: (Fair: 
Vallers | wetness, | excess fines. | excess fines. | thin layer. 
| low strength. | i i 
1 1 ' Ж 
1 1 上 1 
18Е-------------------!Роог: 1Unsuited: iUnsuited: ТРоог: 
Визе I low strength. | excess fines. | excess fines. i slope. 
1 4 ! ' 
1 1 1 ! 
199 کت‎ --------!Роог: iUnsuited: iUnsuited: iPoor: 
Tonka i wetness, | excess fines. | excess fines. | wetness. 
| low strength, і i i 
| shrink-swell. i i i 
i } i ) 
21%; i р i i 
Emrickez-2-------------|Fair: iPoor: iUnsuited: iGood, 
i low strength. i excess fines. | excess fines. i 
+ 1 , T 
1 3 t 1 
Heimdal-------------- (Fair: iPoor: iUnsuited: 10004. 
I low strength. | excess fines. | excess fines. i 
t | 1 1 
1 1 1 ! 
228%; | | | i 
Heimdal-------------- IFair: Poor: (Unsuited: iGood 
i low strength. | excess fines. | excess fines. i 
, , 1 y 
Ї ! t 1 
Ешгіск--------------- (Fair: iPoor: iUnsuited: iGood. 
| low strength. | excess fines. | excess fines. i 
1 1 4 1 
1 1 i 1 
236": i i i i 
Heimdal----------- ---|Fair: iPoor: tUnsuited: Good. 
I low strength. | excess fines. | excess fines. i 
т 4 L 1 
1 4 П 1 
Esmond---------------|Fair: iUnsuited: IUnsuited: 10004. 
| low strength. I excess fines. | excess fines. 
1 V ' у 
! 1 ! I 
24%; i | i i 
Егап-----------------!Еаіг: poor: tUnsuited: (0004. 
| low strength, | excess fines. | excess fines. i 
| wetness. i i i 
i i i | 
Епгіск---------------ІҒаіг: iPoor: iUnsuited: IGood. 
I low strength. | excess fines. | excess fines. i 
1 1 上 1 
1 1 1 ' 
25D*: i i | i 
Езпопа------------- — Fair: iUnsuited: tUnsuited: IFair: 
| low strength. | excess fines. | excess fines. i slope. 
i 1 t 1 
1 р i 1 
Heimdal--------------|Fair: iPoor: iUnsuited: iFair: 
| low strength. | excess fines. | excess fines . | slope. 
t у i П 
р 1 V 1 
25E*: | i i } 
Esmond---------------|Fair: iUnsuited: jUnsuited: iPoor: 
| slope, | excess fines. | excess fines. i slope. 
| low strength. j i i 
1 ! H 1 
1 1 ! 1 
Heimdal--------------|iFair: iPoor: iUnsuited; poor: 
| low strength, | excess fines. | excess fines. ì slope. 
| slope. | i i 
i i i i 
26E*: i } i | 
Esmond---------------|Fair: iUnsuited: tUnsuited: iPoor: 
I slope, | excess fines. | excess fines. | slope. 
1 i! 1 
i i | 
! i 1 


Зее footnote at end of table. 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Ж 1 i 
Soil name and i Roadfill i Sand H Gravel 1 Торво11 
map symbol i i i i 
і Н "T i i 
i 1 i 
t 1 1 H 
D 1 1 1 
26E*: i | i i 
Sioux-------- --------І|Ғаіг: І5оо4---------- -------|Сбо004----------------- Poor: 
| slope. | i i slope, 
i i i | small stones, 
| | | i area reclaim. 
1 П 1 
1 1 I 1 
27C#: i i i i 
Barnes----------- ---- (Fair: jUnsuited: iUnsuited: iGood. 
i low strength, | excess fines. | excess fines. j 
| shrink-swell. ! i i 
1 ! + 1 
4 1 1 1 
Sioux---------------- 1Good-----------------|Good----------------- IGood-----------------|Poor: 
i i i I small stones, 
i i i | area reclaim. 
t + П U 
1 1 1 1 
28D*: В H i i 
Barnes---------------|Fair: iUnsuited: iUnsuited: Fair: 
| low strength, 1 excess fines. | excess fines. | slope. 
р shrink-swell. i i i 
4 1 
1 1 1 1 
Sioux-------- ------ғ-|бо04-------------- ---10004---------- -------!бооа----------------- iPoor: 
i i | small stones, 
4 i { area reclaim. 
1 1 
1 1 
30D*: i | 
Barnes---------------|Fair: iUnsuited: Unsuited: Poor: 
| low strength, | excess fines. excess fines. slope. 
! slope. | 
Г 
t 1 
Buse----2-------------|Fair: iUnsuited: Unsuited: Poor: 
| low strength, excess fines. excess fines. large stones, 
| large stones, slope. 
i slope. 
L 
31В------------------- iPoor: Poor: Unsuited: Fair: 
Towner ! low strength. thin layer. excess fines. too sandy 
上 
33С------------------- (Poor: Poor: Unsuited: Fair: 
Dickey thin layer. thin layer, excess fines. thin layer 
excess fines. 


34*, 34B*, 3üCi: i 


i 
i 
i 
i 
i 
i 
| 
i 
1 
1 
1 
1 
i 
р 
Embden--------------- iFair: poor: Unsuited: Good. 
i low strength | excess fines. excess fines. 
t 1 
1 1 
Heimdal-------------- iFair: iPoor: Unsuited: Good 
| low strength. I excess fines. excess fines. 
П i 
1 і 
11 Poor: iUnsuited: Unsuited: Fair: 
Overly | low strength, | excess fines. excess fines. too clayey. 
П | 
1 і 
42------------ --------іҒаіг: (Unsuited: Unsuited: Good. 
Gardena | low strength. | excess fines. excess fines. 
上 1 
4 1 
42B*: i | 
Gardena--------------|Fair: iUnsuited: Unsuited: Good. 
| low strength. | excess fines. excess fines. 
1 1 
1 1 1 
Eckman--------- ------jFair: lUnsuited-------------jUnsuited------------- 10004. 
| low strength. i i i 
! Ц V 1 
1 1 ! 1 
43C*: i i i i 
Eckman---------- -----|Fair: lUnsuited-------------jUnsuited------------- iGood. 
| low strength. i і i 
1 П 4 t 
t 1 1 i 
Zell----------------- Fair: tUnsuited: tUnsuited: iGood. 
| excess fines. | excess fines. i 
+ ^ Ж 
V П 1 


{ low strength. 
1 
1 


See footnote аб end of table. 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


1 1 1 
Soil name and i Roadfill i Sand i Gravel Topsoil 
map symbol i | | i 
i | | i 
} i i 1 
i | i р 
ul ‘Pair: IUnsuited: IUnsuited; Good. 
Glyndon I low strength, | excess fines. | excess fines. i 
| wetness. i i i 
1 1 1 1 
Ц 1 1 1 
Ц5-----“-------------. Poor: {Unsuited: jUnsuited: Fair: 
Bearden | low strength. i excess fines. | excess fines. | excess salt. 
t Ч I 上 
1 ! 1 1 
Ц6-------------------- Poor: jUnsuited: iUnsuited: Poor: 
Borup | wetness. | excess fines. | excess fines. | wetness. 
1 Li 1 1 
1 1 1 і 
47-------------------- Poor: Fair: iUnsuited: Poor 
Fossum | wetness. | excess fines. | excess fines. | wetness. 
1 t 1 1 
! + ! ! 
50В------------------- Poor: iUnsuited: iUnsuited: iFair: 
Great Bend | low strength. | excess fines. | excess fines. | thin layer. 
! 1 П 1 
1 1 1 U 
52B*: | i | i 
Епһдеп--------------- iFair: Poor: iUnsuited: iGood. 
| low strength. | excess fines. | excess fines. | 
Ё 1 1 1 
1 1 1 1 
Egeland--------------|Fair: iPoor: IUnsuited: iGood. 
| low strength. | excess fines. | excess fines. | 
! 1 i 4 
1 上 i ! 
53------------------- Fair: Poor: lUnsuited: iFair: 
Hecla | wetness, | excess fines. | excess fines. { too sandy. 
{ low strength. i } i 
1 ! 1 1 
1 1 I 1 
548%: | i i | 
Hecla----------------|Fair: Poor: IUnsuited: Fair: 
| wetness, | excess fines. | excess fines. | too sandy. 
| low strength. | i | 
1 1 П I 
1 1 1 1 
Maddock------- -------1б009----------------- IFair: iUnsuited Fair: 
i | excess fines. | excess fines. | thin layer. 
1 1 1 1 
1 1 D 1 
58%: i i | i 
Нес1а----------------|Ғаіг: Poor: iUnsuited iFair: 
| wetness, i excess fines. | excess fines. I too sandy. 
I low strength. i | i 
4 ! 1 t 
i 1 1 1 
Маййоск-----------ғ--1|бо04----------------- Fair: lUnsuited: iFair: 
i | excess fines. | excess fines. | too sandy. 
1 ! 1 1 
1 1 1 1 
59B*: i i i i 
Майдоск---------- -22--1600d----------------- IFair: iUnsuited: (Fair: 
i | excess fines. | excess fines. i too sandy. 
i | i i 
Несіа---------------- iFair: iPoor: iUnsuited: Fair: 
| wetness, | excess fines. | excess fines. | too sandy. 
| low strength. | i i 
О 1 4 1 
1 1 i 1 
59р------- -------- ----ібоо4----------------- iFair: iUnsuited: Fair: 
Maddock 1 | excess fines. | excess fines. | too sandy, 
i і i | slope. 
| i i | 
61, 61В----------- --+-|Good----------------- 1Good--------------- --1Good----------------- poor: 
Renshaw i i i | thin layer, 
1 i i | area reclaim. 
1 LI 1 $ 
i 9 ! т 
63, 63B, 63С----------|бо0004----------------- Fair: IFair: Poor: 
Brantford | | excess fines. | excess fines. | area reclaim. 
1 1 t 1 
V 1 È Ц 
64------------...----- iGood----------------- IFair: Fair: Fair: 
Divide i | excess fines. | excess fines. i thin layer. 
I 1 1 | 
1 1 , 1 
65, 65B--------------- |Good=========== ------jFair: (Fair: iPoor: 
| excess fines. | excess fines. | area reclaim. 
1 П 4 
1 І ! 


Vang ! 
1 
1 


See footnote at end of table. 
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Soi 
m 


Marysl 


68B---- 
Arvill 


T0B---- 
Binfor 


71%, 11 
Svea-- 


Cresba 


73%: 
Larson 


Cathay 


748%: 
Cavour 


Mirand 


78%: 
LaDell 


Aberde 


82B---- 
Darnen 


83----- 
LaDell 


Lamour 


86----- 
LaDell 


l name and 
ap symbol 


and 


a 


d 


B*: 


rd------- == 


а---------- ---- 


8-----ы-------- 


еп------------- 


е 


е 


е 


TABLE 10.--CONSTRUCTION MATERIALS--Continued 
== ER ET SE ESTE 


Roadfill 


Poor: 
wetness. 


Poor: 
low strength. 


Poor: 
shrink-swell, 
low strength. 


low strength. 


Fair: 
low strength, 
shrink-swell. 


Poor: 
low strength, 
shrink-swell. 


Poor: 
low strength. 


Poor: 

wetness, 
shrink-swell, 
low strength. 


Poor: 
low strength, 
wetness. 


Poor: 
shrink-swell, 
low strength. 

Poor: 
low strength, 


oor: 
low strength, 
м 


Р 


Poor: 

I low strength, 
| wetness. 
1 
i 


See footnote at end of table. 


Sand 


Fair: 
excess fines. 


Fair: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


U 
xcess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


{ 
1 
V 
1 
П 
1 
| 
1 
1 
i 
1 
1 
LI 
1 
Ц 
1 
1 
1 
1 
t 
i 
А 
1 
1 
у 
H 
1 
1 
1 
上 
LI 
1 
| 
1 
Е 
t 
Ц 
I 
р 
I 
1 
4 
1 
ғ 
1 
H 
1 
1 
1 
1 
1 
1 
1 
П 
1 
П 
i 
1 
р 
1 
1 
1 
1 
Li 
U 
1 
1 
1 
上 
V 
Li 
LI 
1 
^ 
1 
1 
1 
1 
р 
1 
П 
Li 
1 
1 
1 
1 
1 
г 
1 
4 
i 
1 
V 
1 
1 
[i 
1 
П 
1 
1 
t 
1 
! 
П 
1 
1 
1 
1 
V 
| excess fines. 
1 

1 

1 

П 


бгауе1 


Unsuited: 
excess fines. 


Poor: 
area reclaim. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 
Unsuited: 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Good----------------- 


Topsoil 
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or: 
etness. 


ко 


or: 
rea reclaim. 


vo 
mo 


Poor: 
a 


excess sodium. 


Poor: 
excess sodium, 
excess salt. 


Poor: 
excess sodium. 


excess salt, 
excess sodium. 


Poor: 
thin layer, 


| excess salt. 
1 

1 

iPoor: 

I too clayey, 

excess salt, 
wetness. 


Good. 


Fair: 
thin layer. 


Good. 


Good. 


Poor: 
wetness. 


Good. 
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Soil name and 
map Symbol 


89-------------------- 


Grano 


Lallie-------.----.-- 


Sioux 


Minnewaukan 


109*, 
Aquents 


Bottineau--------- set 
112Е------------- — 
Edgeley Variant 


113С------------------ 


Bottineau 


SOIL SURVEY 


TABLE 10.--CONSTRUCTION MATERIALS--Continued 


t 1 1 
Ї Roadfill | Sand i Gravel i Topsoil 
4 1 4 1 
| | | | 
| i i i 
| i i i 
Poor: IUnsuited: IUnsuited; Poor: 
| wetness, | excess fines. | excess fines. ¦ too clayey, 
| shrink-swell, i } | wetness. 
| low strength. i i 
i i i i 
i | | | 
Poor: iUnsuited; Unsuited: iPoor: 
| low strength, | excess fines. excess fines. i wetness. 
ì wetness, i i 
| shrink-swell. i 
1 1 1 
і 1 1 
Poor: iUnsuited: Unsuited: iPoor: 
| wetness, | excess fines. excess fines. | wetness, 
| low strength. | | excess salt. 
1 ! 上 
1 1 + 
1iGood------------.---- iGood----------- ------|боо4------------.. ---iPoor: 
| | | small stones, 
i | | area reclaim. 
1 i ! 
! Г) t 
Fair: 600d — = ~-~----iGood--------~--------- iPoor: 
| slope. i | slope, 
| i | small stones, 
| i | area reclaim. 
1 4 1 
! ! 1 
Ібоо4----------------- Fair: Fair: iPoor: 
i | excess fines. excess fines. | small stones, 
i | | thin 1ауег. 
р ' I 
1 1 і 
IFair: IFair: Fair: Poor: 
slope excess fines. excess fines. | small stones, 
i i | thin layer, 
i i | slope. 
i i i 
1Good----------------- Fair: Unsuited------------- Poor: 
H excess fines. | too sandy. 
i $ 
! 1 
Poor: Unsuited: Unsuited: iPoor: 
wetness, excess fines. excess fines. wetness, 


low strength. 


low strength, 
wetness, 


1 

! 

Н 

Н 
iPoor: 
! 

H 

| shrink-swell. 
1 

| 


| wetness, 

| low strength. 
1 

2 

1 


wetness. 


1 
1 
1 
i 
1 
{ 
{ 
П 
1 
| 
| 
Poor: 

1 low strength. 
1 

1 

iPoor: 

| low strength. 
Poor: 

low strength. 
Poor: 


i 
i 
! 
iPo 
| low strength. 
+ 

1 


See footnote at end of table. 


U 
xcess fines. 


Unsuited: 


n 
excess fines. 
Fair: 


a 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited------- вене 


Unsuited: 


xcess fines. 


4 
! 
Li 
і 
t 
1 
1 
1 
1 
1 
1 
1 
! 
1 
П 
1 
1 
П 
1 
i 
1 
1 
П 
1 
1 
П 
i 
i 
1 
1 
1 
1 
| 
I 
П 
I 
i 
1 
1 
上 
1 
1 
1 
4 
1 
1 
! 
Li 
1 
1 
1 
! 
上 
! 
! 
1 
П 
t 
f 
4 
4 
Un 
U 
е 
П 

V 


Unsuited: 
excess fines. 


Poor: 
too clayey, 
e 

м 


xcess salt, 


etness. 
Unsuited: Poor: 
excess fines. wetness, 


excess salt. 


Unsuited: Poor: 

excess fines. too sandy, 
wetness. 

Unsuited: Good. 
excess fines. 

Unsuited: Good 
excess fines. 

IUnsuited------------- Poor: 

| | slope. 

1 i 

1 1 

lUnsuited: iGood. 

| excess fines. | 

1 i 

1 ! 
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Soil name and Roadfill Sand Gravel 


1 

1 

i Topsoil 
map symbol i 

1 

上 

П 


excess salt. 


i 
i i 
i i 
i i 
! і i 
i | i 
113D------------ ------ІРоог: Unsuited: iUnsuited: iFair: 
Bottineau ! low strength. excess fines. | excess fines. | slope 
П П 
1 1 1 
119------------------- Poor: Unsuited: iUnsuited: [Feir: 
Aberdeen | shrink-swell, i excess fines. | excess fines. | too clayey, 
| low strength. i i | thin layer. 
П ! 1 1 
1 1 1 О 
122%; | i | i 
Fram------------ Fair: (Poor: iUnsuited: {Good 
| low strength, | excess fines. | excess fines. р 
| wetness. | i | 
i i i i 
Cathay---------------|Fair: iUnsuited: iUnsuited: Poor: 
I low strength, | excess fines. | excess fines. | excess sodium. 
| shrinkeswell. i i ! 
LI 1 1 
1 1 1 1 
123*, 123B*: | i | Ї 
Emriok---------------|Fair: Poor: lUnsuited: iGood 
| low strength. | excess fines. | excess fines. 
1 1 
1 V 1 1 
Cathay---------------iFair: jUnsuited: jUnsuited: 1Роог: 
| low strength, | excess fines. | excess fines. | excess sodium. 
| shrink-swell. ! i i 
1 } i i 
124C#: | ! i i 
Heimdal-------------- Fair: Poor: lUnsuited: [Good. 
| low strength. | excess fines. ! excess fines. 
1 i 
U 1 1 у 
$1оих---------=--------1600@------- ----------|б0049----------------=- iGood------------ =----1Роог: 
i | i | small stones, 
i i H i area reclaim. 
i i | i 
125C*: i i | i 
Heimdal-------------- iFair: iUnsuited: iUnsuited: iPoor: 
1 low strength. р excess fines. | excess fines. | large stones. 
1 1 1 П 
1 1 t | 
Епгіск--------------- iFair: Poor: jUnsuited: iGood. 
| low strength. | excess fines. | excess fines. 
1 M Е П 
1 1 1 1 
125F*; | i ! і 
Heimdal-------------- iFair: iUnsuited: iUnsuited: iPoor: 
| low strength, | excess fines. | excess fines. I large stones, 
| slope. ) } р slope. 
| | i i 
Esmond--------------- IFair: !Unsuited-------------|Unsuited-------------iPoor: 
| slope, | i | slope. 
| frost action, i i і 
| large stones. i | i 
LI 1 i 1 
1 1 1 1 
126----------------- --1Еаіг: Poor: iUnsuited: Poor: 
Fram | low strength, | excess fines. | excess fines. | excess salt. 
| wetness. i | | 
i i i i 
127--------- ----------1Еаіг: Poor: iUnsuited: iGood. 
Fram | low strength, | excess fines. | excess fines. 
| wetness. i i i 
i i i i 
129*: | i i i 
Colvin--------------- Poor: Unsuited: lUnsuited: Poor: 
| wetness, | excess fines. | excess fines. | wetness, 
| floods, | i | excess salt, 
! low strength. ! ! | excess sodium. 
LI y [i 1 
1 1 1 Ц 
Borup----4-------- ---|Poor: Poor: iUnsuited: Poor: 
| wetness. | excess fines. | excess fines. ! wetness, 
1 1 1 
| | | | 


See footnote at end of table. 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


1 

! 

1 

пар Symbol ! 

1 
二 


і 
1 
1 
131D------ ------------ (Poor: Unsuited: iUnsuited: Poor: 
Miranda Variant | low strength. excess fines. | excess fines. thin layer, 
i i excess sodium, 
! р excéss salt. 
' t 
О 1 
133------------------- 1Good---------------- - 
Fordville area reclaim. 
134*; 
Вогир----------------!Роог: Unsuited: Unsuited: Poor: 
wetness. excess fines. excess fines. wetness. 
Уа11ега--------------1Роог: Unsuited: Unsuited: Fair: 


a 
1 wetness, excess fines. excess fines. thin layer. 


low strength. 


135*: 
Miranda-------------- Poor: 

thin layer, 
| excess sodium, 


excess salt. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Poor: 


i 
i 
1 
П 
I 
1 
1 
T 
I 
i 
! 
1 
i 
1 
1 
! 
上 
' 
! 
i 
Good---2------------- 10004-------- mm. Fair: 

1 * 

1 ! 

А 1 

! % 

П y 

t 1 

I 1 

1 1 

T 1 

1 1 

1 Ё 

1 I 

1 ! 

i 1 

! | 

1 

П 1 

4 1 

! 1 

1 

i i 

| | 

| low strength. 

Ц 

1 

1 

! 

1 

1 

1 

1 

П 

t 

1 

1 

! 

1 

1 

1 

1 

L 

D 

' 

1 

1 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


oor: 
excess sodium, 
excess salt. 


oor: 
low strength. 


137--------------- ----ІРооғ: Poor: Unsuited: Poor: 
Stirum wetness. excess fines. excess fines. wetness. 
140B*: 
Svea-------- --------- iPoor: Unsuited: Unsuited: Good. 
I low strength. excess fines. excess fines. 
1 
1 
Buse----------------- Poor: Unsuited: Unsuited: Good 
| low strength. excess fines. excess fines. 
1 
i 
147%: i 
Embden----------- ----|Fair: Poor: Unsuited: Good. 
I low strength. excess fines. excess fines. 
1 
1 
Leteher---------- ----jFair: Poor: Unsuited: Poor: 
| low strength, excess fines. excess fines. excess sodium. 
| wetness. 
1 
1 
144%, 1HHBŴ: | 
Hamerly-------------- | Poor: Unsuited: Unsuited: Good. 
low strength. excess fines. excess fines. 
Cresbard-------------|Poor: Unsuited: Unsuited; Poor: 
shrink-swell, excess fines. excess fines. excess sodium. 


low strength. 


1 
1 
i 
1 
1 
i 
1 
1 
! 
1 
1 
1 
上 
1 
Grano | 
4 
i 
H 
һ 
1 
U 
1 
1 
1 
i 
! 
1 
1 


146-------------- -----ІРоог: Unsuited: Unsuited: Poor: 
low strength, excess fines. excess fines. too clayey, 
shrink-swell, excess salt, 
wetness. wetness. 
146%: 
Hamerly--------------|Poor: Unsuited: Unsuited: Good. 
low strength. excess fines. excess fines. 
1 
Tonka---------------- iPoor: Unsuited: Unsuited: Poor: 
| wetness, excess fines. excess fines. wetness. 
1 low strength, 
I shrink-swell. 
1 
1 
1498------------------|б004---------- ------- IFair: Unsuited: Fair: 
Maddock i | excess fines. excess fines. too sandy. 
1 1 
1 1 
150*, | i 
Pits | i 
1 Li 
1 1 


* See description of the map unit for composition and behavior characteristics of the тар unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 
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TABLE 11.--WATER MANAGEMENT 


that the soil was not evaluated] 


1 
Soil name and | Pond 
map symbol i reservoir 
| агеаз 
Y 
| 
3----------------- iFavorable------ 
Parnell i 
Li 
| 
4----------------- Favor able 
Far go i 
M 
i 
5-----------------|Ғауоғар1е------ 
Hegne i 
Д 
р 
1-------<---------І|Ғауогаһ1е------ 
Colvin i 
1 
1 
8------- -----2----|Favorable------ 
Colvin i 
1 
| 
----------------- iSeepage-------- 
Rauville | 
1 
1 
11%; i 
S$vea------------- | Зеераве-------- 
1 
1 
Barnes----------- ISeepage-------- 
і 
1 
12B*; i 
Barnes----------- 1Ѕеераве-------- 
1 
1 
Svea------------- | Зеераве-------- 
Й 
1 
130%: i 
Barnes----------- 151оре---------- 
| 
1 
Buse------------- 151о0ре---------- 
| 
О 
13D*; | 
Barnes----------- 151оре---------- 
1 
1 
Визе------------- 151оре------- --- 
+ 
| 
14%, 14B*; ! 
Svea------------- iSeepage------ -- 
1 
上 
Hamerly--------- -iSeepage-------- 
1 
L 
15---------------- iFavorable------ 
Vallers | 
1 
1 
16---------------- iFavorable------ 
Vallers i 
1 
1 
18Е----------- ----1810ре---------- 
Buse 
1 
19--------- -------|Ғауогаб1е------ 
Tonka 1 
i 
Ц 
1 
21%: i 
Emrick-----------|Seepage-------- 
, 
1 
Heimdal---------- 18вераде-------- 
1 
1 
22B#: і 
Heimdal | Зеераве-------- 


Зее footnote at end of table. 


Absence of an entry indicates 


1 1 1 t 
| Embankments, | Drainage | Irrigation ¦ Terraces and | Grassed 
| dikes, and | | | diversions | waterways 
AS ا‎ EEE SER verc EE 
f T 1 M 
[3 1 1 1 1 
i | ! | i 
Hard to pack, ‘Floods, iWetness, Not needed-----|Wetness, 
| wetness. | peres slowly, | slow intake, | | percs slowly. 
| | frost action. | peres slowly. | i 
4 + 1 I 1 
1 1 1 1 1 
{Нага to pack, Peres slowly, iWetness, [Not needed-----|Wetness, 
| wetness. | frost action. | peres slowly. 1 | peres slowly. 
^ 1 1 1 1 
1 1 П M 1 

-iWetness, [Peres slowly---iWetness, [Not needed-----jWetness, 
| hard to pack. і | slow intake, | | peres slowly. 
| р | peres slowly. 1 
1 Ц 1 1 1 
上 t i M 1 
iWetness, iFloods, iWetness, Not needed-----|Wetness. 
| piping. | frost action. | floods. | 
1 1 1 1 
1 D Ц 4 i 
iWetness, iFloods, iWetness, Not needed----- iWetness. 
| piping. | frost action. | floods i 
LI t 1 1 
1 1 1 J 1 
iWetness, iFloods, (Floods, Not needed-----|Wetness. 
! hard to pack. | frost action. | wetness. | i 
LI I 1 1 
| | | 
|Еауогар1е----- -1 056 needed-----|Favorable------Favorablê------ 1Erodes easily. 
4 I ' 1 1 
1 1 i 1 1 
iFavorable------ Not needed-----iFavorable------ IFavorable------|Favorable. 
1 1 V 1 1 
| | | | | 
iFavorable------ Not needed-----|Favorable------ IFavorable------iFavorable. 
i 1 I Ц 1 
i t 1 ' 1 
iFavorable------ Not needed----- ÓIFavorable------iFavorable------ lErodes easily. 
} i | i i 
| i | i i 
iFavorable------ iNot needed----- 151оре--------- -iFavorable------|Favorable. 
1 V 1 1 
1 1 H $ t 
iFavorable------|Not needed----- !Slope----------|iFavorable------iErodes easily. 
[I y ! 1 1 
| | | | ; 
IFavorable------iNot needed----- {510ре---------- |51оре---------- iSlope 
1 П 1 IH 
1 1 П 1 1 
IFavorable------ Not needed----- 151оре---------- | Біоре----------|51оре, 
i | i | | erodes easily. 
i i i i | 
i | | р і 
(Еауогар16------ Not пеейей-----|Еауогаһ1е------ Favor able -|Erodes easily. 
П 1 4 1 1 
! ! ! ! Ц 
iWetness-------- [Frost action--- Wetness------- -|Wetness-------- {Erodes easily. 
L Li y t f 
1 1 1 1 1 
iWetness, [Frost action,  iWetness, Not needed-----|Wetness, 
| excess salt. | excess salt. | excess salt. | | excess salt. 
1 П L b » 
+ i 1 О 1 
|Wetness-------- Frost action---iWetness-------- Not пеедей----- і Меспезз. 
П П [i t П 
| | | | 
iFavorable------|Not needed----- 1SLope----------iS1ope--------- Slope, 
i i } i | erodes easily. 
E 1 П 1 1 
' 1 П + i 
Hard to pack, {Frost action,  iWetness, [Not needed----- iWetness, 
| wetness. | peres slowly, | регез slowly, | | peres slowly, 
i | floods. 1 floods. | | erodes easily. 
t ! 1 П 1 
| | | | | 
iPiping--------- iNot needed----- IFavorable------|Too sandy------ iErodes easily. 
1) t 1 1 Li 
1 L 1 у 1 
|Piping--------- Not needed-----iFavorable------ |Тоо sandy------jErodes easily. 
1 1 1 1 i 
| 1 | | i 
iPiping-----~--- Not needed----- |Favorablê------ {Too sandy------iErodes easily. 
1 L 1 1 
1 
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TABLE 11.--WATER MANAGEMENT--Continued 


Soil name and Pond Embankments, 
map symbol reservoir dikes, and 
areas levees 


22B*; } H 
Епгіск----------- іЗеераде-------- iPiping--------- iNot needed----- IFavorabl6------ iToo sandy----- 
у + ' t 1 
230۴: i і i i 
Heimdal---------- ISeepage, iPiping--------- iNot needed----- 151оре---------- |Тоо sandy----- 
| slope. i i i i 
i i i i i 
Esmond----------- iSlope, iSeepage----= “--iNot needed----- 151оре---------- Favor able 
| seepage. i i | H 
i i i | i 
24%; i i i i i 
Frames | Зеераве-------- IPiping, Frost action---iWetness-------- [Not needed---- 
i | wetness. H | i 
i i i i H 
Епгіск----------- | Зеераве-------- |lPiping--------- Not needed----- Favor able iToo sandy----- 
1 { 1 1 V 
' 1 4 4 4 
250%, 25E*: i i | i 
Esmond----------- | Slope, iSeepage-------- iNot needed----- 131оре---------- 181оре--------- 
| seepage. i } i i 
i і i i i 
Heimndal---------- iSeepage, IPiping--------- INot needed----- 151оре---------- ISlope, 
| slope. i 1 i I too sandy. 
| i | i р 
26Е*: | i i i i 
Esmond----------- (Slope, |Seepage-------- [Not needed----- 151оре---------- | $1оре---------- 
| seepage. | i ! i 
i i i i | 
Sioux------------ iSeepage, | Зеераве-------- Not needed----- iDroughty, Slope, 
| slope. i | { з1оре. | too sandy 
| i i і } 
27C* i i i i i 
Barnes----------- 151оре------ ----|Favorable------ {Not needed----- 151оре---------- iFavorable----- 
1 ! i 上 1 
П О 1 1 П 
Sioux------------ iSeepage, | Зеераве----->-- iNot needed----- iDroughty, 1100 sandy----- 
| slope. | i | Slope. 
I , 1 4 y 
i 1 1 1 1 
28D*: i i i | i 
Barnes----------- 1510ре---------- \Еачогађ1е------ (Not needed----- iSlope---------- 151оре--------- 
1 1 1 1 1 
1 1 1 1 1 
Sioux------------ | Зеераве, | Зеераве-------- Not needed----- iDroughty, iSlope, 
¦ slope. i i | slope. | too sandy. 
} i i i р 
300%; | i i i | 
Вагпез----------- iSlope, iFavorable------ Mot needed----- Slope, iSlope, 
| seepage i | i large stones. | large stones. 
4 1 1 1 1 
1 1 1 1 і 
Buse iSlope---------- [Large stones--- Not needed----- [Large stones, (Slope, 
| i i | slope. | large stones. 
1 1 1 1 4 
1 і 1 1 1 
31В--------------- | Зеераве-------- IFavorablê------ Not needed----- 18011 blowing---iToo sandy, 
Towner | H i | | soil blowing. 
i i i | i 
33C--------------- iSlope, lPiping---------iNot needed----- ISoil blowing, iToo sandy, 
Dickey | seepage i | | slope. | soil blowing. 
H + ! 1 1 
П 1 ! 1 t 
34%, 34p*: i | ! | i 
Embden----------- | Зеераве-------- iPiping--------- iNot needed----- {Soil blowing---[Soil blowing--- 
і i i | i 
Heimdal---------- ІЗеераве-------- iPiping--------- Not needed----- IFavorable------ (Тоо sandy----- 
i р } i i 
34C#: } | i i i 
Епбдеп----------- Slope, iPiping--------- Not needed----- 13011 blowing, 15011 blowing--- 
| seepage. i i | slope. 
i і } i | 
Heimdal---------- |Seepage, |Piping--------- | Моё needed----- 151оре---------- ІТоо sandy----- 
| slope. | | | 
| i 1 i | 
41---------------- [Favor able iFavorable------ Not needed----- [Peres slowly---iFavorable----- 
Overly i i i ї 
1 


Зее footnote at end of table. 


Drainage 


Irrigation 


Terraces and 
diversions 


1 
å 
i 
1 
! 
n 
1 


' 
1 
4 
1 
Д 
1 
+ 
1 
1 
1 
! 
i 
1 
1 


1 
1 
1 


{ 
1 
1 
і 


t 
t 
1 
1 
' 
1 
' 
П 


SOIL SURVEY 


Grassed 
waterways 
easily 
Erodes 


easily. 


Erodes easily. 


Erodes easily. 


Erodes easily. 
Slope, 
erodes easily. 
Slope, 
erodes easily. 
Slope, 
erodes easily. 


Slope, 


1 
droughty. 


Favorable. 


Droughty. 


stones. 


stones. 


easily. 
easily. 
Favorable. 
Erodes easily. 
Favorable. 
Erodes easily. 


Peres slowly. 
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1 
5011 name ап4 | Роп4 Embankments, Drainage Irrigation Terraces and Grassed 
map symbol i reservoir dikes, and diversions waterways 
! 
1 


1 
I 
Li 
1 
агеаз i levees 
i 
+ 
4 


1 
i 
1 
1 
i 
1 1 
i i 
42------------ ----!Зеераве-------- IPiping---------|Not needed----- iFavorablê------ IErodes easily {Erodes easily. 
Gardena i i i i 
1 , 1 1 
i 1 1 i 
42B*: | i i i 
Gardena------- ~--| Seepage-------- lPiping---------iNot needed----- IFavorable------iErodes easily {Erodes easily. 
1 П П 1 Li 1 
+ 5 1 1 i 1 
Eckman----------- ISeepage--------iPiping--------- Not needed-----|Favorable------iErodes easily  iErodes easily. 
1 П 1 1 1 L 
上 1 П 1 1 1 
43C*: | H i i i i 
Eckman-----------iSlope, iPiping--------- Not needed-----iSlope--------- -!Erodes easily  iErodes easily. 
| seepage. i i i i i 
} i } i i i 
2611-------------|51оре, {Piping---------|Not пеедей-----|51оре---------- lErodes easily {Erodes easily. 
1 seepage. i i i i i 
i i j i | i 
4Ц----------- -----iSeepage-------- 1Seepage， [Frost action---!Wetness--------|Not needed-----iFavorable. 
Glyndon n | piping. } ! | ! 
i i i i i H 
Ц5---------------- iFavorable------(Wetness------ --!Регсз slowly,  iWetness, Not needed----- Peres slowly, 
Bearden i } I frost action, | peres slowly. i | erodes easily. 
i i | excess salt. | i i 
i i i i i i 
Ц6---------------- lSeepage--------iSeepage, [Frost action---|Wetness--------iNot needed-----iWetness. 
Borup | | piping. i | i і 
1 1 4 1 П 1 
+ 1 1 1 4 1 
,17---------------- | Зеераве-------- | Зеераве-------- !IFloods---------|Wetness, iNot needed----- iWetness. 
Fossum i i i i floods, | i 
} i | { soil blowing. | i 
t 1 П V 4 1 
4 1 1 1 1 1 
50В--------------- |Slope---------- | Piping--------- Mot needed----- | Еауогаь1е------!Егодез easily {Erodes easily. 
Great Bend i } i H i i 
} i i i | i 
52В%; i i i і i i 
Embden----------- lSeepage-------- | Piping------- --}Not needed----- 15011 blowing---iSoil blowing---iFavorable. 
1 t 1 t П 1 
1 1 1 1 1 Li 
Еве1ап4----------15ёёра ё------- -iPiping, Not needed-----|Soil blowing---iSoil blowing,  iFavorable. 
i | seepage. i | I боо sandy. i 
! 1 4 1 ^ П 
1 1 1 1 1 1 
53--------- ------- | Зеераве-------- !Seepage--------iNot needed-----iFast intake, iToo sandy, iFavorable. 
Hecla | i і | soil blowing. | soil blowing. | 
у + 1 1 1 1 
1 1 1 1 V 1 
54B*: i i i р | i 
Hecla------- -----|Зеераде-------- | Seepage--------|Not needed-----iFast intake, Too sandy, Favorable. 
i i i | soil blowing. | soil blowing. i 
1 Li 1 1 4 1 
4 1 І 1 1 1 
Maddock---------- | Seepage-------- Seepage, iNot needed----- iDroughty, Too sandy, iDroughty. 
i | piping. i { soil blowing. | soil blowing. 
1 t 1 1 t 1 
1 1 1 1 1 D 
58*: i i i i i i 
Hecla-------- ----|Seepage-------- iSeepage--------iNot needed-----iFast intake, Too sandy, iFavorable. 
i i i | soil blowing. | soil blowing. i 
1 1 Li 1 1 1 
1 1 1 V 1 上 
Maddock---------- ISeepage--------iSeepage, Not needed----- IDroughty, iToo sandy, iDroughty. 
| I piping i ! fast intake, | soil blowing. | 
i } i | soil blowing. | i 
i i } i i i 
5988: i i i i | i 
Мадаоск---------- | Зеераве-------- i Seepage, iNot needed-~---iDroughty， iToo sandy, iDroughty. 
} | piping. | | fast intake, | soil blowing. | 
i i i | soil blowing. | i 
П 1 $ ' 1 1 
1 1 ! 1 V 1 
Нес1а------- ---2--|Seepage-------- | Seepage--------|Not needed-----jFast intake, Too sandy, iFavorable. 
i | i | soil blowing. | soil blowing. i 
П 1 4 1 1 1 
у 1 1 1 M 1 
59D-------------- -iSlope, ISeepage, iNot needed----- IDroughty, |Тоо sandy, Slope, 
Maddock } seepage. | piping i ! fast intake, | soil blowing. | droughty. 
| | H | soil blowing. i | 
i i i i i i 
61, 61B----------- | Seepage----~---| Seepage----~--- {Not needed----- “Droughty-------iToo sandy------iDroughty. 
Renshaw Ї | i | 
1 1 1 
1 I 1 


1 
! 


See footnote at end of table. 
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1 
Soil name and | Pond 
map symbol | reservoir 
i areas 
Э 
| 
63, 63В---------- | Seepage----- --- 
Brantford i 
1 
1 
63C-------------- iSlope, 
Brantford | seepage. 
1 
1 
6Ц------------- ---|Seepage-------- 
Divide | 
۴ 
I 
65, 65B---------- | Зеераве-------- 
Vang | 
1 
D 
66, 61------------iSeepage-------- 
Marysland i 
' 
1 
68В--------------- |Seepage------ -- 
Arvilla i 
t 
1 
10В-------------- | Зеераде-------- 
Binford | 
i 
i 
71%, 713%: | 
Зуеа------------ | Зеераёе-------= 
1 
1 
Cresbard-------- iFavorable------ 
П 
| 
73%: | 
Larson---------- iSeepage-------- 
t 
1 
$ 
i 
Cathay----------- 1Еауогар16------ 
Li 
1 
TUBE: i 
Cavour----------- IFavorablê------ 
1 
| 
| 
Miranda--------- Favor able 
1 
1 
1 
| 
T5--------------- Favor able 
Ry an | 
i 
i 
78%; i 
LaDelle------ ----|iSeepage-------- 
4 t 
i 
Aberdeen--------- iFavorablê------ 
i 
i 
82B--------------- Seepage 
Dar nen | 
1 
83----------- ----- | Зеераяе-------- 
LaDelle i 
1 
I 
85--------------- |Seepage-------- 
Lamoure i 
! 
! 
86--------------- |беераде-------- 
LaDelle | 
у 
i 
89----------- ----- | Favorable------ 
Grano 


See footnote at end of table. 


TABLE 11.--WATER MANAGEMENT--Continued 
7 o ĩ o TE يى ر ي‎ или хи 


Embankments, 
dikes, and 
levees 


n 


Seepage-------- ! 
1 
1 

1 i 

iSeepage------- = 

LI 

| 

(Seepage 


1 
| 
1 
1 
р 
1 
1 
І 
1 
1 
i 
1 
i 
П 
i 
1 


! 
1 
t 
1 
£ 
1 
T 
' 
' 
1 
i 
! 
1 
1 
i 
4 
1 
П 
! 
i 


1 
iSeepage, 

| wetness. 

D 


1 
t 
1 
| Seepage-------- ! 
1 
i 
I 


1 
! 1 
iPiping, ! 
seepage. Н 
i 
1 
' 
1 


1 
i 
( 
Ц 
4 
Ц 
n 


i 1 
IFavorable------ 
Li 


! 
IHard to раск--- 


iPiping----~---- ! 


| 
l i 
|Piping--------- ! 
| Li 
I 
1 
1 
1 
i 


iHard to pack, 
pìping. 


1 
1 
1 
1 
1 
! 
! 
1 
! 
! 
i 
Piping, | 
excess salt. | 
р 

| 

1 

1 

i 

i 

1 

1 

LI 

1 


Hard to pack, 


1 
1 
| 
i 
' 
1 
4 
! 
‘ 
t 
1 
1 
à 
t 
n 
1 
1 
! 
П 
Ц 
' 
D 
1 


1 
[Favor able ! 

* 
! 1 
{Нага to расК---| 
i 1 
i 
iFavorable------ 
| | 
! 
iFavorable----- > 


1 

| 
! i 
jHard to pack, | 
| wetness. | 
H П 
! 1 
iFavorable------ Н 
| i 
| 1 
! р 
iHard to pack, | 
wetness. 


1 
1 
! 
1 
1 
! 


Drainage 


Not needed----- 


Favorable------ 


Not needed----- 


Frost action--- 


Not needed----- 


Not needed----- 


Excess salt, 


| percs slowly, 


excess sodium. 


Not needed----- 


Not needed----- 


Not needed----- 


cess salt, 
eros slowly, 
loods. 


HO х 


Not needed----- 
Not needed----- 
Not needed----- 
Floods, 

frost action. 


Not needed----- 


Peres slowly, 
frost action. 


Irrigation 


Droughty, 


5% 

1 

1 

! 

1 

4 

1 

7 

| 
IDroughty------- 
| 

| 

1 

1 

i 

| slope. 


4 
1 
iWetness-------- 
1 


iDroughty------ - 
| 
ІМебпезз-------- 
! 

| 

iDroughty, 

I soil blowing. 
| 

I 

iDroughty, 

| seepage, 

| soil blowing. 

| 
iFavorable------ 
! 

t 

iPeres slowly, 


excess sodium. 


Excess salt, 
peres slowly, 
excess sodium. 


Excess sodium, 
peres slowly. 


erodes easily, 


excess sodium. 
1 


Excess salt, 
percs slowly, 
excess sodium. 


H 

| 

' 

1 

1 

1 

i 

| 

H 

| 

1 

i 

H 

iPercs slowly, 
| 

! 

! 

1 

! 

1 

| 

iWetness, 

| slow intake, 
| peres slowly. 
| 

1 


1 
1 
IFloods----- ---- 
1 


1 
iPercs slowly, 


| excess sodium. 
1 П 


1 
Favor able 
1 


iFloods-------- a 
1 
Wetness, 
floods. 


Wetness, 
slow intake, 


i 
(1 
| 
$ 
| 
I 
! 
I 
П 
t 
i 
| 
| peres slowly. 
1 

t 


Terraces and 
diversions 


1100 sandy------ 
1 
1 


1 
1 
{Тоо sandy------ 
н 
上 
i 


iToo sandy, 
wetness. 


Too sandy------ 
Not needed----- 
Too sandy, 

3 


oil blowing. 


Too sandy, 
soil blowing. 


1 
1 
1 
I 
П 
4 
n 
1 
Д 
Ц 
1 
1 
П 
[i 
n 
1 
' 
1 
П 
4 
1 
! 
1 
1 
! 
| 
! 
1 
П 
1 
上 


1 
Favor able 
р 
П 


iPercs slowly--- 


Percs slowly--- 


Percs slowly--- 
Not 


Not 


Not needed----- 
Not needed----- 


4 
上 
Н 
4 
Н 
1 
1 
1 
H 
! 
Ц 
! 
g 
4 
4 
1 
т 
1 
! 
! 
1 
1 
Е 
E 
П 
р 
1 
1 
1 
Н 
1 
| 
р 
| 
1 
1 
1 
1 
1 
t 
1 
1 
1 
L 
1 
Li 
t 
{ 
1 
No 
Å 

1 


1 
Favor able 


needed----- 
needed----- 


needed----- 


SOIL SURVEY 


Grassed 
waterways 


iDroughty. 
1 
і 
4 


y 

iDroughty. 
i 
iFavorable. 
D 

1 


jDroughty. 
1 
1 


iWetness. 
Droughty. 


i 
1 
I 
1 
1 
上 
i 
iDroughty. 
Li 
t 
! 
1 
4 
! 
i 
1 


IErodes easily. 
4 


1 
IPercs slowly. 


peres slowly, 
excess sodium. 


Excess sodium, 
peres slowly. 


Excess sodium, 
erodes easily, 
excess salt. 


percs slowly, 
excess salt. 


iWetness, 
excess salt, 
excess sodium. 


Favor able. 
П 


1 

Excess sodium, 
| erodes easily. 
1 

3 

IErodes easily. 
1 

1 

1 


Favor able. 


iWetness. 
1 


iFavorable. 


Wetness, 
percs slowly. 


BENSON COUNTY AREA，NORTH DAKOTA 


Soil name and 
map symbol 


90%: 


Parnell----- — 


Lallie----------- 


Coe 


Lallie 


104-------------- 


Lallie 


Minnewaukan 


109%. 
Aquents 


110B#: 


Aastad---------- 


Bottineau------- 


Edgeley Variant 


113С------------- 


Bottineau 


113D------------- 


Bottineau 


119----------- 2-8 


Aberdeen 


123%, 123B*: 


Emrick---------- 


Pond 
reservoir 
areas 


Favorable------ 


1 
1 
i 
Ж 
! 
| 
t 
1 
! 
| 
i 
D 
1 
П 
V 
| 
Favor able 
| 
$ 
J 
i 
П 
1 
у 
4 
1 
t 
1 
i 
t 
1 
1 


Seepage, 
5 


| Зеераве-------- 


1 

1 

iSlope, 
seepage. 


| 
i 
| Seepage-------- 
1 
V 
1 
| 
1 


Favorable------ 


Favorable------ 


IFavorable------ 


Favor able 
1 
上 
iSeepage, 


| slope. 


151оре---------- 


Favor able 
! 


上 
1 
| 
iSeepage-------- 
1 
| 


IFavorable------ 


| Зеераве-------- 
1 


See footnote at end of table. 
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T Т 1 7 

|! 1 у b 

| Embankments, | Drainage | Irrigation | Terraces and 

| dikes, and i ! | diversions 

1 1 LI 

levees | i | 

i i i i 

i i i | 

Hard to pack, Peres slowly, IWetness, INot needed----- 
| wetness. | floods, | slow intake, | 

i | frost action. | floods. | 

| i | i 

Hard to pack, ‘Floods, iWetness, iNot needed----- 
| wetness, | frost action, | peres slowly, | 

| excess salt. | excess salt. | excess salt. р 

i i i i 
|Seepage---=--===|Not needed----- iDroughty-------iToo sandy------ 
р 1 | 

| | | | 

| Seepage-------=iNot needed-----|Droughty, Slope, 

i i | slope. | too sandy. 

i i | 

| Зеераве-------- Not needed-----|Droughty------- [Too sandy------ 
1 t 

| | | 
ISeepage--------|Not needed----- iDroughty, iSlope, 

| | slope. too sandy. 

i i 

18ёераде--------1Мор needed----- 1Droughty， Too sandy， 

i | soil blowing. soil blowing. 
і і 

{Нага to pack, Floods, iWetness, Not needed----- 


wetness, 
excess salt. 


ard to pack, 
wetness, 
excess salt. 
iHard to pack, 
wetness, 
excess salt. 


[Favor able 
1 
H 
iFavorable------ 
р 
1 
i Зеераве-------- 
1 
| 
iFavorable------ 
1 
| 
Favor able 


Hard to pack - 


wetness. 


1 
| 
iPiping--------- 
| 

р 

і 
| 


{Рїрїпд--------- 
1 


frost action, 
excess salt. 


floods, 
frost action. 
Floods, 
frost action, 


excess salt. 


П 

у 

1 

上 

! 

! 

1 

y 

1 

р 

1 

1 

' 

t 

V 

! 

1 

1 

3 

1 

1 

1 

1 

1 

1 

i 

iPercs slowly, 
1 

1 

1 

1 

1 

1 

1 

V 

H 

1 

1 

1 

| 
!IFioods--------- 
1 
1 
| 
! 
! 
1 
' 
1 
' 
1 
1 
і 
H 
1 
1 
1 


needed----- 
needed----- 


needed----- 
needed----- 


needed----- 


Not needed----- 


| 
i 
| 
1 
| 
Frost action--- 
i 
П 
1 


{Not needed----- 


Hot needed----- 
i 
1 


peres slowly, 
excess salt. 


Wetness, 
slow intake, 
percs slowly. 


Wetness, 
percs slowly, 
excess salt. 


Fast intake, 


wetness, 
soil blowing. 


Percs slowly, 
excess sodium. 


Wetness-------- 


Excess sodium, 
percs slowly. 


1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
i 
Ц 
1 
1 
у 
t 
О 
Ц 
1 
' 
і 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
t 
| 
I 
1 
1 
} 
1 
1 
П 
1 
i 
1 
i 
i 
1 
1 
1 
+ 
1 
D 
i 
i 
i 
! 
+ 
1 
| 
1 
| 
і 
i 
i 
1 
П 
| 
1 
i 
I 

i 
| 
i 
1 
iFavorable------ 
4 

1 


Favorable----- - 
Favorable------ 
51оре----------| 
Slope---------- 
Slope------ ---- 


iFavorable------ 


(Тоо sandy----- - 
1 


Grassed 
waterways 


Wetness, 
percs slowly. 


Wetness, 

| peres slowly, 
| excess salt. 
1 

1 
iDroughty. 


ISlope, 

| droughty. 
4 

1 

IDroughty. 


Slope, 


1 
droughty. 


Droughty. 


i 
i 
1 
1 
D 
I 
i 
1 
| 
iWetness, 

| peres slowly, 
| excess salt. 

1 

1 

iWetness, 

excess salt, 
erodes easily. 


Wetness, 

i peres slowly, 
| excess salt. 
i 

1 

H 


iWetness. 


iFavorable. 
1 
IFavorable. 
П 
1 


iSlope. 
Favorable. 
Slope. 


[Excess sodium, 
erodes easily. 


IErodes easily. 


sodium, 
slowly. 


Excess 
percs 


Erodes easily. 
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Soil name and 
map symbol 


123%, 123В%; 
Cathay----------- 


124C#: 
Heimdal 


Sioux------------ 


125C*; 


Heimdal---------- 
1 


Ешгіск----------- 


125F*: 
Heimdal---------- 


1310-----«-------- 


Міғапда Variant 


FFF 


Fordville 


Vallers 


135*: 
Miranda---------- 


137--------------- 


Stirum 
140B#: 
Svea--------.----- 


1418: 
Embden-------- --- 


Ропа 
reservoir 
areas 


Seepage, 
slope. 


Seepage, 
slope. 


1 
| Зеераве-------- 


iSeepage-------- 
' 


Seepage-------- 


iSeepage-------- 


Favorable-- 


Favorable-- 


iSeepage-------- 
1 

1 
IFavorable------ 
1 

| 

| Зеераве-- 
1 

了 


See footnote at end of table. 


TABLE 11.--WATER MANAGEMENT--Continued 


excess salt. 


peres slowly, 
excess sodium. 


! ! ! 
| Embankments, | Drainage | Irrigation 
| dikes, and i ! 
i levees | H 
р | Н 
! + П 
1 ! 1 
i i i 
iPiping---------|Not needed----- Excess sodium, 
Н | I peres slowly. 
! i i 
| i i 
IPiping------- Not needed-----|Slope----- ----- 
4 у + 
| | | 
iSeepage--------|Not needed----- iDroughty, 
| i | slope. 
1 1 П 
1 1 1 
i i i 
iPiping---------|Not needed-----lFavorable------ 
1 1 t 
1 1 1 
IPiping--------- |Not needed-----iFavorable------ 
4 1 1 
i | | 
iPiping---------|Not needed----- |51оре---------- 
4 1 1 
! | | 
| Зеераяе-------- Not needed-----|Slope---------- 
1 t , 
| | | 
[Excess salt, [Frost action,  iWetness, 
| wetness. | excess salt. | excess salt. 
1 i 1 
1 1 і 
IPiping, [Frost action--- |Wetness-------— 
| wetness. i i 
} i i 
| Ї i 
IWetness, Floods, (Floods, 
piping. i frost action, | wetness, 
| excess salt. | excess sodium 
1 ! 
і V 
Seepage, iFrost action---|Wetness, 
piping. i | excess salt. 
1 1 
i 1 
Piping， iNot needed----- 151оре, 
i 
Е 
|) 
i 


Seepage, 
piping. 


iIWetness-------- 
i 

i 

Piping, 


excess salt. 


iPiping--------- 


Piping, 
wetness. 

Favor able 
4 

1 

Favor able 
$ 

| 

IPiping------- ТЕН 
р 


Not needed----- 


Frost action--- 
[Frost action--- 


Not needed----- 


Excess salt, 
peres slowly, 
excess sodium. 


Excess salt, 
floods. 


iNot needed 
t 


4 
INot needed----- 
1 


Not needed----- 


Favorable 


Wetness 


Excess salt, 
percs slowly, 
excess sodium. 


| 
i 
1 
П 
i 
i 
U 
: 
1 
1 
! 
! 
! 
i 
iWetness 
1 
| 
і 
1 
i 
| 
| 
{Excess salt, 
| peres slowly, 
| excess sodium. 
1 
1 
IWetness, 
fast intake, 
soil blowing. 


Favor able 
1 


Li 
ТЕауогар16------ 


1 
1 
1 
13011 blowing--- 
т 


Теггасез and 
diversions 


Favor able 
i 


1 
IFavorable 


Uu 
— 
o 
о 
Ф 


iS1ope---------- 


needed----- 
needed----- 


needed----- 


needed----- 


запду------ 


needed----- 


Peres slowly--- 


Not needed----- 


avorable------ 


avorable 


15011 blowing--- 
3 
Li 


SOIL SURVEY 


Grassed 
waterways 


Excess sodium, 
peres slowly. 


IErodes easily. 


Droughty. 


iFavorable. 
t 


1 
jErodes easily. 


Excess salt, 
| erodes easily. 


Erodes easily. 


Wetness, 
excess salt, 
excess sodium. 


1 

1 

i 

t 

1 

1 

1 

: 

1 

1 

1 

1 

1 

i 

1 

Li 

4 

! 

1 

IWetness, 

| excess salt. 
1 

1 

iExcess sodium, 
i 
1 
П 
4 
П 
1 
і 
4 
t 
4 
I 
1 
U 
H 
1 
! 
1 
! 
4 


percs slowly, 
excess salt. 


Favorable. 


Wetness. 
iWetness. 


Excess sodium, 
percs slowly, 
excess salt. 


Excess salt, 
peres slowly, 
excess sodium. 


Wetness. 


iErodes easily. 
i| 


1 

iErodes easily. 
1 

| 

IFavorable. 

Н 


BENSON COUNTY AREA, NORTH DAKOTA 


SSS SS C 
Soil name and 


map symbol 


141*: 


Leteher-------- 


144%, 144ВЖ: 


Hamerly---------- 


Cresbard------- 


146%; 


Hamerly-------- 


Tonka------------ 


1498-------------- 


Maddock 


150%, 
Pits 


# See description of the 


Pond 
reservoir 
areas 


TABLE 11.--WATER MANAGEMENT--Continued 


Embankments, 
dikes, and 
levees 


Seepage------- 


Seepage----- --- 


Favorable----- 


Seepage------- 


П 
1 
! 


1- 


П 
ү! 
! 
D 
1 
1 


В 
1 
1 
1 
1 
! 
П 


1 
i 
1 
1 
П 
1 
1 
| 
П 
D 
1 
1 


Wetness------- 


Hard to pack--- 


Hard to pack, 
wetness, 
excess salt. 


Wetness------- 


Hard to pack, 
wetness. 


Seepage, 
piping. 


Drainage 


1 
iNot needed----- 


floods, 


1 

1 

i 

iPercs slowly, 
1 

, 

| frost action. 
1 

i 

I 

i 


iFrost action--- 
1 


1 
iFrost action, 
peres slowly, 


floods. 


' 
1 
1 
1 
1 
1 
1 
П 
' 
i 
1 
1 
3 
1 
П 
1 
n 
i 
1 
О 


Not needed----- 


iFrost action--- 
^ 


Not needed----- 


203 


Irrigation 


Peres slowly, 


excess sodium, 


soil blowing. 


eres slowly, 


excess sodium. 


Wetness, 
slow intake, 
percs slowly. 


IWetness-------- 
1 


1 

JWetness， 

| peres slowly, 
floods. 


Droughty, 
fast intake, 
soil blowing. 


1 
| 
i 
1 
| 
| 
П 
i 
1 
| 
р 
| 
П 
1 
1 
| 
iWetness-------- 
1 
1 
iP 
i 
i 
Li 
1 
i 
4 
1 
1 
Ц 


— 


Terraces and 
diversions 


Too sandy, 
soil blowing, 
peres slowly. 


iWetness=-------- 


Peres slowly--- 


LI 
1 
1 
1 
| 
INot needed----- 
J 
1 
1 
П 
i 
I 
Li 


Not needed----- 
LI 


Too sandy, 
Soil blowing. 


iNot needed----- 


| 


Grassed 
waterways 


Excess sodium, 
percs slowly. 


Erodes easily. 
Percs slowly. 
Wetness, 

excess salt, 

erodes easily. 
Erodes easily. 
Wetness, 

peres slowly, 


erodes easily. 


Droughty. 


map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined ìn the Glossary. 


Ц 
1 
i 1 
i 
------------- -------- Severe: Severe: Severe: 
Parnell | floods, | wetness. | floods, 
| wetness. i | wetness. 
4 1 1 
! ! ! 
4---------- -“---------- iSevere: Severe: Severe: 
Fargo | floods, | wetness. | wetness. 
| wetness. | i 
1 1 1 
1 t 4 
5-------. ------------. iSevere: iSevere: iSevere: 
Hegne | wetness, | wetness, | wetness, 
| too clayey. i too clayey. | too elayey. 
1 4 t 
1 і 1 
T------- -------------- iSevere: Severe: Severe: 
Colvin | wetness, | wetness. | wetness, 
i floods. i I floods. 
1 + 4 
! ! ! 
8------------- -------- ISevere: ISevere: Severe: 
Colvin | floods, | wetness. | wetness, 
| wetness. i | floods. 
1 1 у 
1 1 ! 
9------------- -------- iSevere: Severe: Severe: 
Rauville i floods, | wetness. | floods, 
| wetness. | | wetness. 
1 $ 1 
1 1 1 
115: t | ! 
Svea----------------- iSlight---------- ISlight---------- Moderate: 
i | | slope. 
i i ! 
Barnes--------------- iModerate: iSlight----------|Moderate: 
| peres slowly. | | slope, 
i i | peres slowly. 
1 i ig 
1 t 1 
128%; i | i 
Barnes--------------- iModerate: iSlight---~------jModerate: 
| peres slowly. | | slope, 
i | | peres slowly. 
Y 1 1 
1 t 1 
Зуеа-------- ---------|511ңһ%---------- iSlight---------- Moderate: 
| i | slope. 
| i i 
13C*: | Ї i 
Barnes----------- -2---iModerate: iISlight----------|Severe: 
| peres slowly. : | slope. 
3 П 4 
1 1 U 
Визе----------------- iModerate: ISlight----------|Severe: 
| percs slowly. : | slope. 
1 1 П 
1 1 1 
13D*: | i | 
Barnes----- ---------- iModerate: Moderate Severe: 
| slope, | slope. | slope. 
| percs slowly. | i 
t i 1 
1 t i 
Buse----------------- iModerate: iModerate: | Зеуеге: 
| slope, | slope. i slope. 
| peres slowly. | i 
1 1 i 
t 1 1 
14%, 14B%*: H i i 
буеа----------------- iSlight--------- -iSlight------ --iModerate: 
i i | slope 
1 ! 4 
i t П 
Hamerly--------- Moderate: Moderate Moderate: 
| wetness, | wetness. | slope, 
| percs slowly. | i wetness. 
1 1 1 
i 1 1 


"slight," "moderate," and "severe." 


Soil name and Camp areas 


map symbol 


See footnote at end of table. 


Picnic areas 


Playgrounds 


n 
1 
! 
1 
, 
! 
! 
! 
! 
! 
1 
П 
1 
1 
1 
! 
i 
[ 
1 
! 
i 
1 


1 
1 
1 
I 
1 
' 
' 
1 
% 
Ц 
' 
t 
' 
! 
! 
1 
i 
1 
1 
1 
H 
! 
! 
П 
t 
1 
i 
1 
1 
! 
I 
' 
1 
1 
1 
1 
i 
! 
Ц 
+ 
! 
1 
1 
H 
1 
4 
1 
1 
Ц 
4 
1 
1 
1 
П 
Ц 
1 
' 
' 
i 
1 
1 


Paths 


Severe 


e 
wetne 


Severe 
wetne 


Severe 


e 
wetne 
too c 


Severe 


e 
wetne 


Severe 
wetne 


Severe 
wetne 


Slight 


Slight 


Slight 
Slight 


Slight 


Slight 


SOIL SURVEY 


See text for definitions of 


Absence of an entry indicates that the soil was not rated] 


and trails Golf fairways 


85. 


35. 


Severe: 
wetness, 
too clayey. 


ss, 

layey. 
: 5 
88. 
etness . 


Severe: 
floods, 
| wetness. 

1 


H 


I 
1 
t 
1 
1 
i 
t] 
1 
П 
1 
у 
1 
р 
i 
! 
F 
! 
i 
1 
1 
t 
1 
1 
і 
i 
1 
П 
1 
1 
4 
! 
1 
1 
Li 
1 
t 
1 
1 
1 
t 
1 
i 
1 
i 
58. i 


1 

iSevere: 
| wetness, 
| floods. 
i 

i 

1 


35. 


1 
em ‘Slight. 
U 


------------ iSlight 
! 
! 
——— ISlight. 
| 
„ 811 ght. 


T------2-----|Moderate: 
i slope. 
i 
| 
------------ iModerate: 
slope. 


------------1Slight， 


1 
ات‎ E EE iModerate: 
wetness. 


П 
i 
1 
4 
1 
1 
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


1 П 1 Т 
I 1 $ 1 1 
3011 name and i Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol | і | i i 
П П i ! i 
1 Д I I T 
I 4 1 t 1 
i i i i i 
15--------------- -----|Зеуеге: iSevere: Severe: Severe: Severe: 
Vallers | wetness, | wetness. | wetness. i wetness. | excess salt. 
| floods. i i i i 
i i | i i 
16----------------... -іЗеуеге: iModerate: iSevere: iModerate: iModerate: 
Vallers | wetness, | wetness. | wetness | wetness. | wetness. 
| floods. i | i i 
H 1 1 4 1 
1 1 1 1 1 
18Е--------------- ----і5еуеге: | Зеуеге: iSevere: (Moderate: iSevere: 
Buse | slope. I slope. | slope. | slope. i slope. 
4 1 Ц t ] 
1 t 1 1 1 
19-------------------- iSevere: | Зеуеге: | Зеуеге: Severe: Severe: 
Tonk a | wetness, I wetness. | wetness, | wetness. | wetness, 
| floods. | і floods. i i floods. 
1 П t 1 1 
1 1 ! 上 
218: | i i i i 
Emrick------- --------|511ңһ%---------- iSlight---------- iModerate: iSlight------------ ISlight. 
| i | slope. i i 
| i i i i 
Heimdal-------------- ISlight------ ====|Slight---------- iModerate: iSlight------------ ISlight. 
i | i slope. | р 
| | i i i 
22B*: | | ! 1 1 
Heimdal-------------- iSlight---------- iSlight---------- (Moderate: ISlight------------ ISlight. 
i i i slope. | i 
i i i i i 
Emrick--------------- iSlight----------|Slight------- ---|Moderate: iSlight------------ ISlight. 
1 ) J 1 1 H 
D 1 | Slope. i 1 
i i | | i 
23C*; i ! | І ! 
Heimdal-------------- 1511806 ---------- iSlight~--------- Severe: ISlight------------ ISlight. 
i П | slope. | i 
i і i i i 
Езпоп4---------------|511іңһ%---------- iSlight----------iSevere: iSlight----- ------- 15116015. 
| i 1 slope. i i 
Li V 1 1 П 
! + i + Ч 
24%; i | i | i 
Fram---------- Moderate: Moderate: Moderate: ISlight----- ------- ISlight. 
| wetness. | wetness. | wetness. | i 
1 П 1 , 1 
1 р 1 1 上 
Emrick---------- -----|Slight---------- ISlight---------- Moderate: }Slight----- < slight. 
I 1 1 1 1 
i 1 i slope. 1 i 
| i i i i 
25p*: | | | i | 
Esmond----------- Moderate: Moderate: Severe: ISlight----- ------- Moderate: 
| slope. | slope. | slope. | | slope. 
8: 1 i € t 
1 1 1 1 1 
Heimdal-------------- iModerate: Hoder ate: Severe: (Slight —— Moderate: 
| slope. i slope. j slope. | | slope. 
1 H 1 1 Ж 
І 1 1 1 1 
25E*: i i i i ! 
Esmond--------------- Severe: Severe: Severe: Moderate: Severe: 
| slope. I slope. | slope. | slope. | slope. 
1 Li t 1 1 
1 ' 1 1 ! 
Неіпда1-------------- iSevere: Severe: Severe: Moderate: Severe: 
| slope, | slope. | slope. i slope. | slope. 
1 1 1 4 1 
4 t t i і 
26Е%; i i | i i 
Езпоп4--------------- Severe: Severe: Severe: Moderate: Severe: 
| slope. | slope. i slope. | slope. | slope. 
LI 1 12 1 1 
} 1 4 J 1 
Sioux----------------|Severe: iSevere: ISevere: Moderate: Severe: 
| slope. | slope. | slope. | slope. j small stones, 
| | i i i droughty, 
i i | i | slope. 
1 1 1 t 1 
1 1 1 1 V 


See footnote at end of table. 
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


1 
1 1 1 1 1 
5011 name and | Сатр агеаз | Picnic areas | Playgrounds 1 Paths and trails | Golf fairways 
map symbol | i i i | 
i i i i | 
1 i i i i 
i i i i i 
27C*: i i i i | 
Barnes--------------- Moder ate: ISlight---------- iSevere iSlight------------ ISlight 
i peres slowly. | I slope i i 
1 1 1 
1 1 1 1 1 
біоих---------------- ISlight---------- ISlight--------—- iSevere: iSlight------------ isevere: 
i i i slope. | | small stones, 
i ! i i i droughty. 
Н і і i ! 
28D*: | i 1 i i 
Вагпез--------------- iModerate: (Moderate: Severe: 8118ht Moderate: 
| slope, | slope. | slope. | | slope. 
| peres slowly. | i i | 
* 1 1 1 1 
1 1 * 1 1 
SiOUxX=-mmmmmmmmmm—— iModerate: iModerate: iSevere: ISlight------------ iSevere: 
| slope. | slope. | slope. | | small stones, 
| i ! ! | droughty. 
i i i i р 
30D* i i i i i 
Вагпез--------------- Severe: Severe Severe: Moderate: Severe: 
slope. slope i Slope. i slope. } slope, 
| | ! i i large stones. 
1 
1 1 i 1 U 
Визе----------------- Severe: Severe: Severe: Severe: Severe 
I slope, I slope, | large stones, | large stones. i large stones, 
| large stones. i large stones. i slope. i slope 
4 ! E 
i D ! 1 D 
31В---------------- ---iSlight---------- !Slight---------- Moderate: ISlight------------ 'Slight 
Towner i ! | slope. i i 
П 1 i 
t i р { 1 
33С------------------- iSlight---------- ISlight---------- Severe: iSlight------------ ‘Slight. 
Dickey i i | slope. i i 
i 1 i 1 1 
' 1 1 1 i 
34*, 34B; i i | i i 
Embden--------.------ ISlight---------- iSlight---------- iModerate: ISlight------------ {Slight 
i i | slope. i i 
i i i i i 
Heimdal-------------- !Slight---------- ISlight---------- Moderate: iSlight------------ !Slight 
i | I slope. В i 
i i i i i 
3405: | i } і i 
Embden--------------- iSlight---------- tSlight---------- iSevere: iSlight-- —m— {Slight 
| i i slope ì i 
i i i | i 
Heimdal-------------- |Slight---------- (Slight---------- ISevere: |Slight--------==== iSlight 
i i ; slope | i 
i i i | i 
Ң1-------------------- iModerate: iModerate: iModerate: iModerate: iModerate: 
Overly | too clayey, | too clayey. | slope, | too clayey. | too clayey. 
| peres slowly. | I too clayey. | | 
1 4 ! 1 
1 1 1 1 1 
Ц2---------------..-.. iSlight---------- iSlight---------- Moderate: ISlight------------ ISlight 
Gardena ! ! | slope. i А 
1 Li 
1 р П 1 + 
ц2в*: i | | i i 
Gardena-------------- iSlight---------- iSlight---------- iModerate: ISlight------------ Slight 
i | | slope. i i 
| | t i i 
Ескпап--------------- iSlight---------- iSlight---------- i Moderate: iSlight------- -2-2---iS1light 
| i | slope. | i 
| | i i i 
43C#: ! i i | i 
Ескпап--------------- ISlight---------- ISlight---------- iSevere: iSlight------------ iSlight 
i } i slope. i i 
i } i 1 | 
26в11----------------- ISlight---------- iSlight---------- Severe: iSlight------------ iSlight 
р | | slope. | 
1 1 
I 


See footnote at end of table. 
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


small stones. 


7 
1 L 1 1 1 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol | | | | i 
i | і i i 
V 1 П 1 1 
і 1 1 1 1 
| | і i i 
44----~--------------- !Slight--------- !Slight----------|Slight---------- ISlight------------ {Slight 
Glyndon i | } | i 
i i i i i 
45--------------- ----- Moderate: iModerate: iModerate: ISlight------------ (Moderate: 
Bearden | wetness, | wetness. | wetness, i | wetness. 
| peres slowly. | | peres slowly. | i 
1 1 M i 1 
1 1 ! 1 1 
Ц6-------------------- ISevere: Severe: Severe: Severe: Severe: 
Borup | wetness. | wetness. | wetness. | wetness. | wetness. 
LI 4 Li 4 
1 4 i 1 
gMp-------------- |} Severe: | Зеуеге: | Зеуеге: iSevere: Severe: 
Fossum | wetness, | wetness. | wetness. | wetness. | wetness. 
1 floods. | i i i 
i i i i i 
50B-------------------|Moderate: iSlight---------- iModerate: iSlight------------ iSlight. 
Great Bend | percs slowly. | | slope, i | 
! ! | peres slowly. | | 
1 1 1 1 1 
1 1 Ц 1 1 
52B*: i i i i | 
Embden--------------- ISlight--------- ISlight----- -----|Moderate: iSlight------------ iSlight. 
| i | slope. | | 
i i i i | 
Egeland---------- ---|Slight--------- ISlight---------- iModerate: ISlight------------iSlight. 
1 ! 上 1 ' 
П Ц | slope. [ 1 
i i | i i 
53-------- -“----------- iModerate: iModerate: oder ate: Moderate: Moder ate: 
Hecla | too sandy. | too sandy. i slope, | too sandy. | too sandy. 
| i { too sandy. | i 
1 ғ + 1 1 
1 1 П ! 上 
54B*: i i i i i 
Несіа------------ ----|Moderate: iModerate: IModerate: Moderate: Moderate: 
| too sandy. | too sandy. | slope, I too sandy. { too sandy. 
i | | too sandy. i | 
i | L i i 
Maddock-------------- ISlight--------- ISlight---------- Moderate: iSlight------------ Slight. 
! ! | slope. i i 
1 4 1 1 1 
1 1 1 1 1 
58%: i | i i i 
Hecla------ ---------- oder ate: Moderate: Moder ate: Moderate: Nod er ate: 
too sandy. too sandy. } slope, | too sandy. | too sandy. 
i | | too sandy. i | 
i i i i | 
Maddock----- --------- iModerate: iModerate: iModerate: (Moderate: iModerate: 
I too sandy. | too sandy. | slope, I too sandy. | too sandy. 
i i | too sandy. ! | 
1 V 1 1 L 
1 1 Е Ц П 
59B*: | i i i i 
Maddock-------------- iModerate: iModerate: iModerate: iModerate: iModerate: 
i too sandy. i too sandy. | slope, | too sandy. | too sandy. 
i } i too sandy. | i 
i i | | i 
Hecla---------------- i Moderate: iModerate: iModerate: iModerate: iModerate: 
I too sandy. | too sandy. i slope, | too sandy. | too sandy. 
i i | too sandy. | i 
| i i | | 
59р------------ ------- iModerate: iModerate: Severe: Moderate: iModerate: 
Maddock | slope, | slope, | slope. | too sandy. I too sandy, 
| too sandy. | too sandy. i i | slope. 
1 т 1 1 t 
і M t 1 i 
61, 61B-------------- -|Slight-=-=-=---==-=/Slight---------- IModerate: І511ңһ%------------|5еуеге: 
Renshaw } i | slope. i | small stones, 
| i i | | droughty. 
| ) } i i 
63, 63В--------------- ISlight------ -—---|[Slight---------- iModerate: ISlight--------- =--1Модегаїе: 
Brantford } slope, i | small stones. 
1 1 
| | 


See footnote at end of table. 


208 


TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


SOIL SURVEY 


1 П 
i 1 $ 
Soil name and ! Сатр areas | Pienic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol H i | i i 
Li ! 1 Ч ! 
H i 1 上 1, 
П Ц 4 Д 4 
1 ' 1 1 ! 
| i i i i 
63C------------------- ISlight---------- ISlight----------|Severe: ISlight------------ iModerate: 
Brantford i 1 | slope. i ! small stones. 
1 I LI 1 
1 ! 上 L р 
64-------------------- ISlight---------- ISlight---------- Moderate: ISlight------- -----|Slight. 
Divide i i I slope. i i 
1 i 1 1 1 
1 1 1 1 1 
65, 65В---------- -----|Slight--------- -iSlight---------- IModerate: ISlight------ )Slight. 
Vang р i | slope. | i 
! | i i i 
66, 67---------------- iSevere: | Зеуеге; iSevere: (Severe: Severe: 
Marys land | wetness, i wetness. | wetness. | wetness. | wetness. 
| floods. i i | i 
i i | i i 
68B------------------- 1SlLight----------!Slight---------- Moderate: ISlight------------!Slight. 
Arvilla i 1 i slope. i | 
1 1 П 1 1 
1 1 } i I 
70B------------------- ISlight---------- ISlight---------- Moderate: 8118— iSlight. 
Binford i i i Slope. i i 
LI 1 П 1 t 
! ! ! ! Ц 
71%, TTB: i i | i i 
5уеа--------- -------- ISlight---------- iSlight---------- Moder ate: 1S1ight------------ iSlight. 
i | | slope. i i 
i | i i } 
Cresbard------------- Moderate: ISlight---------- Moderate: iSlight------------ iSevere: 
| percs slowly. | | slope, Ї | excess sodium. 
| ! | percs slowly. | i 
i | i t i 
T3*: | i i i i 
Larson------- -------- iModerate: iSlight--- iModerate: iSlight------------ | Зеуеге: 
| peres slowly. | | slope, i î excess sodium, 
| i i peres slowly. | | excess salt. 
4 f 1 1 1 
П D i- 1 4 
Сабһау--------------- iModerate: ISlight---------- IModerate: ISlight------------ | Зеуеге: 
| peres slowly. | | slope， i | excess sodium. 
| i | percs slowly. | i 
| i i | i 
(ЛЫН i | i | | 
Cavour--------------- iModerate: ISlight--------- Moderate: ISlight------- Severe: 
| peres slowly. | | Slope, | | excess sodium, 
i i | peres slowly. | | excess salt. 
1 1 у | 1 
1 4 1 i 1 
Miranda-------------- (Moderate: 1Slight- iModerate: iSlight------------ | Зеуеге: 
I peres slowly. | i peres slowly. | | excess sodium, 
i i | i | excess salt. 
' 1 у 4 i 
i i р і 1 
15---------- ---------- Severe: Severe: Severe: Severe: iSevere: 
Ryan | floods, | wetness, | too clayey, I wetness, | wetness, 
| wetness, | too clayey. i wetness, | too clayey. i excess salt, 
| peres slowly. | | peres slowly. | | excess sodium. 
t 1 t t 1 
‘ 1 I 1 1 
78%; | | i i i 
LaDelle-------------- iSevere: iModerate: iModerate: ISlight------------ iModerate: 
| floods. | floods. | floods. | i floods. 
4 1 1 1 4 
4 1 1 1 і 
Aberdeen------------- (Moderate: ISlight------ ---- Moderate: ISlight------------ {Slight. 
| peres slowly. | | peres slowly. | | 
П П 4 1 1 
D 1 ! L 1 
82В------------------- |Slight---======- iSlight= iModerate: iSlight----------- -iSlight. 
Darnen | | | slope. i i 
1 1 i 1 1 
1 I ! 1 1 
83------------------ --iSevere: Moderate: iSlight---------- iSlight------ ------ iModerate: 
LaDelle | floods. | floods. i | | floods. 
i 4 1 1 1 
' 1 1 1 i 
85-------------------- iSevere: Severe: Severe: Severe: Severe: 
Lamoure | wetness, | wetness. | wetness, | wetness. i wetness, 
| floods. | | floods. | i floods. 
1 i П 1 1 
І 1 1 ! 1 


See footnote at end of table. 
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12.--RECREATIONAL 


TABLE 
T 
Soil name and i Camp areas 
map symbol | 
1 
i 
86------------- ------- Severe: 
LaDelle i floods. 
1 
1 
89-------------------- iSevere: 
Grano | floods, 
| wetness, 
| too clayey. 
t 
i 
90%; i 
Parnell-------------- Severe: 
| floods, 
| wetness. 
+ 
1 
Lallie--------------- | Зеуеге: 
| floods, 
| wetness. 
1 
1 
91С------------------- ISìight--------- 
Sioux | 
| 
1 
91Е------------------- Severe: 
Sioux I slope. 
| 
i 
98С------------------- iModerate: 
Coe | small stones. 
1 
1 
98E------ ------------- Severe: 
Coe slope. 
| 
1 
ggc--------- -------- --|Moderate: 
Claire | too sandy. 
1 
101, 104, 106--------- Severe: 
Lallie i floods, 
| wetness. 
t 
107------------------ -iSevere: 
Minnewaukan | floods, 
| wetness. 
1 
109%, | 
Aquents | 
1 
110B*: р 
Aastad--------- ------|Moderate: 
| percs slowly. 
t 
| 
Bottineau-------- ----|Moderate: 
| percs slowly. 
| 
4 
112Е------- ---------- -|Severe: 
Edgeley Variant f slope. 
П 
上 
113C--------- --------- iModerate: 
Bottineau | peres slowly. 
1 
1 
113D------------------ iModerate: 
Bottineau I slope, 
| percs slowly. 
р 
See footnote at end of table. 
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Playgrounds 


Paths and trails 


Golf fairways 


Moderate: 
floods. 


Severe: 
wetness, 
too clayey. 


Severe: 
wetness. 


Severe: 
wetness. 


ð1ũ˖ i‏ ͥ ; کے کہ نے کک تت د 


-!Slight--------- 


Severe: 
slope. 


Moderate: 
small stones. 


Severe: 
slope. 
Moderate: 
too sandy. 
Severe: 


wetness. 


Severe: 
wetness, 


Severe: 
slope. 


Moderate: 
slope. 


Slight--------- 


Slight--------- 


Slight--------- 


$ 


5е 
too clayey, 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 
wetness, 
floods. 


1 
ISevere: 


| small stones. 


e 
slope, 
5 


e 
slope, 
8 


evere: 
too sandy. 
Severe: 
wetness,, 
floods. 


Severe: 
wetness. 


iModerate: 

I slope, 

| peres slowly. 
1 

1 


iModerate: 
slope, 

peres slowly. 
Severe: 
slope. 


Severe: 
slope. 


4 

| Зеуеге: 
| slope. 
| 

1 


vere: 
etness, 
00 clayey. 


ст ж Фф 


уеге: 
etness. 


x 由 


vere: 
etness. 


ко 


Slight------------ 


Mo 
small stones, 
Slope. 
Severe: 

too sandy. 


Severe: 


wetness. 


Severe: 
wetness. 


Severe: 
floods. 


Severe: 
wetness, 
too clayey, 
floods. 


Severe: 
floods, 
wetness. 


Severe: 
wetness, 
floods. 


Severe: 
small stones, 
droughty. 


Severe: 

small stones, 
droughty, 
slope. 


Severe: 
small stones. 


Severe: 
small stones, 
slope. 


evere: 

too sandy. 
Severe: 
wetness, 
floods. 


Severe: 


1 
! 
i 
i 
V 
V 
1 
! 
1 
i 
1 
{ 
1 
1 
1 
V 
! 
1 
T 
1 
t 
1 
1 
1 
1 
| 
IS 
| 
i 
1 
1 
1 
1 
П 
1 
1 
1 
i 
i wetness. 
1 
4 
1 
1 
П 
1 
U 
1 


1 
ISlight. 
Slight. 


Severe: 
slope. 


iSlight. 
1 
t 
р 
‚ 


iModerate: 
slope. 
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


1 t 
Soil name and | Camp areas | Picnic areas 
map symbol | i 
I 4 
| 
| i 
119-------------------|Moderate: iModerate: 
Aberdeen | peres slowly, i too clayey. 
I too clayey. i 
Ц 1 
' 4 
122*: i i 
Fram. | Moderate: iModerate: 
| wetness. i. wetness. 
1 1 
1 4 
Сабһау------- -------- iModerate: iSlight------- --- 
| peres slowly. | 
! 1 
| | 
123%, 123B*: i i 
Enr i ek --------===== --|Slight----------|Slight--------- 
% 1 
| | 
Cathay--------------- Moderate: !Slight-----.--- 
| peres slowly. | 
i 1 
1 i 
1 1 
12465: i i 
Heimdal-------------- [Slight----------i[Slight--------- 
1 1 
| | 
Sioux----------------!Slight----------|Slight---------- 
4 1 
! 1 
| i 
1 1 
1 1 
12568: } } 
Неішба1-------------- iSlight--------- iSlight--------- 
1 1 
i ; 
1 1 
i | 
Emrick------------.--!8light--------- !Slight---------- 
! 1 
| | 
1 П 
1 1 
125F#: i i 
Heimdal-------------- | Зеуеге: iSevere: 
| slope. | slope. 
1 1 
1 1 
Esmond---------------|[Severe: iSevere: 
| slope. | slope. 
l 1 
1 1 
126-------------- -----iModerate: iModerate: 
Fram | wetness. | wetness. 
1 1 
1 t 
127------------------- iModerate: iModerate: 
Fram | wetness. | wetness. 
y 1 
1 1 
129%; i i 
Colvin--------------- | Зеуеге: Severe: 
| wetness, 1 wetness. 
i floods. i 
i i 
i i 
Borup---------------- | Зеуеге: | Зеуеге: 
| floods, | wetness. 
| wetness. i 
1 1 
Li 1 
131р------------------ Moderate: Hoder ate: 
Miranda Variant | peres slowly, | slope. 
| slope. | 
i t 
} 1 
133------------------- !Slight-------- --iSlight---------- 
Fordville } i 
П 
1 


Зее footnote at end of table. 


Playgrounds 


Paths and trails 


SOIL SURVEY 


Golf fairways 


Moderate: 
too clayey, 
peros slowly. 


Moderate: 
wetness. 


Moderate: 
slope, 
peres slowly. 


Moderate: 
| slope. 

| 

1 
iModerate: 
| slope, 

| percs slowly. 


iSevere: 
i slope. 
1 
i 
| Severe: 
slope. 


iModerate: 
| large stones, 
I slope. 
1 
i 
1 


Moderate: 
large stones, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
wetness, 
floods. 


Severe: 
wetness. 


Moderate: 
slope. 


T 
I 
1 
1 
' 
П 
' 
1 
П 
| 
П 
1 
П 
1 
] 
1 


П 
1 
1 
i 
1 
1 
Å 
1 
! 
1 
1 
i 
1 
1 
4 
1 
П 
1 
П 
[ 


' 
i 
4 
i 
1 
1 
1 
1 
t 
' 
' 
Ч 


' 
Р 
% 
i 
1 
1 
4 
t 
1 
1 
n 
1 
' 
! 
1 
1 
р 
1 
1 
1 
1 
1 
1 
1 
y 
I 
П 
1 
i 
! 
1 
1 
| 
Д 
t 
1 
1 
1 
1 
n 
1 
1 
1 
1 
1 
1 
1 
n 
t 
i 
' 
1 
' 
Ц 
n 
t 
р 
i 
! 
! 
i 
1 
1 
1 
1 
П 
i 
1 
1 
П 
i 
n 
1 
1 
[| 
1 
1 
i 
! 
1 
П 
t 
1 
1 
! 
1 


Modera 
too с 


te: 
layey. 


Slight-----.------ 


Slight 


Slight------------ 


Slight------------ 


Slight 


Slight 


Slight 


Modera 
slope 


Modera 


te: 


te: 


slope. 


Severe: 
wetne 


Severe: 
wetne 


Ss. 


85. 


Slight--------- === 


Moderate: 
too clayey. 


Slight. 


iSevere: 


excess sodium. 


Slight. 


1 
1 
+ 
1 
i 
1 
1 
1 
П 
1 
| 
i 
| 
1 


Severe: 


excess sodium. 


Slight. 


Severe: 
small stones, 
droughty. 


Slight. 


Slight. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
| excess salt. 


Slight. 


Severe: 
excess salt, 
| floods, 

| wetness. 


Severe: 
wetness, 
excess salt. 


excess 
excess 


sodium, 
salt. 


t 

| 

i 

1 

| 

i 
iSevere: 
1 

| 

| 
iSlight. 
1 

і 
1 
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TABLE 


12.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 


Camp areas 


1 

1 

i 

map symbol i 

H 

i 

1 

1 

上 
1345: i 
Вогир---------------- | Зеуеге: 

1 wetness. 

1 

U 
Уа11ег5-------------- Severe: 

i wetness, 

| floods. 

Li 

1 
1359: i 
Miranda--------------|Moderate: 

| peres slowly. 

П 

i 
Larson------- ------|Moderate: 

| peres slowly. 

i 

i 
131----------- --------|беуеге: 
Stirum | wetness, 

I floods. 

iJ 

1 
140B*: ! 
5уеа----------------- ISlight--------- 

1 

i 
Визе----------------- iModerate: 

| percs slowly. 

Ц 

| 
141%; i 
Embden--------------- iSlight--------- 

1 
Letcher-------------- Moderate: 


1445, 144B#: 


Hamerly------ 


Cresbard----- 


146%: 


Hamerly------------ 25 


189В------------ 


Maddock 


150%, 
Pits 


percs slowly. 


iModerate: 
i wetness, 

| peres slowly. 
1 

1 

Moderate: 
peres slowly. 


Severe: 
floods, 
wetness, 
too clayey. 


L 
| 
i 
i 
| 
iModerate: 

| wetness, 

| percs slowly. 
$ 


i 
iSevere: 

| wetness, 
1 floods. 
П 
1 
iModerate: 

too sandy. 


Severe: 
wetness. 


Moderate: 
wetness, 


Severe: 
wetness. 


Slight--------- 


Slight--------- 


Slight--------- 


Slight--------- 


Moderate: 
wetness. 


Severe: 
wetness, 
too clayey. 


Moderate: 
wetness. 


Severe: 
wetness. 


Moderate: 
too sandy. 
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1 1 H 
i Playgrounds | Paths and trails | Golf fairways 
4 t t 
Н i ! 
T а 1 1 
i i i 
i р i 
i i i 
iSevere: iSevere: iSevere: 
i wetness. | wetness. | wetness. 
| 1 1 
1 1 1 
Severe: Moderate: Moderate: 
| wetness. | wetness. | wetness. 
LI 1 1 
| | і 
1 U 1 
i } i 
iModerate: iSlight------------ | Зеуеге: 
| peres slowly. | | excess sodium, 
i i i excess salt. 
V V 1 
1 M 1 
Moderate: ISlight-------- =.. | Severe: 
| slope, i | excess sodium, 
| peres slowly. | | excess salt. 
| 1 1 
! ! 1 
iSevere: iSevere: iSevere: 
i wetness, | wetness. | wetness, 
| floods. | | floods. 
| i | 
| | i 
(Moderate: {Slight------------ Slight. 
| slope. | | 
1 1 1 
I 1 1 
Moderate: 1(Slight ----|Slight. 
| slope, } i 
| peres slowly. | | 
i і i 
| | | 
iModerate: iSlight------------ Slight. 
¦ slope. | i 
р i | 
Moderate: iSlight------------|Severe: 
і slope, | | excess sodium. 
| peres slowly. | i 
V Ц | 
| | | 
iModerate iSlight------------ IModerate: 
| slope, i | wetness. 
| wetness. | i 
1 ! 1 
1 1 1 
iModerate: iSlight------------ Severe: 
| slope, ) | excess sodium. 
| peres slowly. | i 
1 4 1 
1 3 1 
iSevere: iSevere: iSevere: 
| too clayey, | wetness, i too clayey, 
| wetness, | too clayey, | wetness, 
i | floods. | excess salt. 
L 1 ! 
| | | 
iModerate: 1Slight------------ (Moderate: 
| wetness. | } wetness . 
| i i 
i i i 
ISevere: iSevere: iSevere: 
| wetness, | wetness. | wetness, 
i floods. | i floods. 
+ i 
1 1 
Moderate: IModerate: Moderate: 
slope, I too sandy. | too sandy. 
too sandy. i i 
i i 
i i 
^ 1 
1 1 
t 1 
1 К 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS 


," "fair," "poor," and "very poor." Absence of an entry indicates that the 


[See text for definitions of "good 


soil was not rated] 


Potential as habitat for-- 


Potential for habitat elements 


1 Rangeland 
wildlife 


Wetland 
Wildlife} 


water 
areas 


Poor 


-------------2---- 


Soil name апа 
map symbol 


Grasses 
and 
legumes 


П 
р 
1 
1 
i 
ТЕ 
1 
р 
i 


and seed | 
crops 


Grain 


г 
1 
Д 
1 
1 
i 
' 
1 
| 
1 
1 
I 


3------------------|Poor 


Parnell 


Good 


(Fair 


iGood 


4------------------1б00оа 


Fargo 


Be; Poor 


Hegne 


1------------------!Роог 


Colvin 


8------------------|Very poor 
1 


Colvin 


Poor. 


g------------------|Very poor Poor 


Rauville 


11%; 


iPoor 


iPoor 


Poor 


(Good 


iGood 


буеа--------------10004 


Very poor [Fair. 


Very poor Good 


Barnes------------iGood 


t 


12В%; 


Very poor] Fair. 


BarnêS------------ (Good 


Very poor [Fair. 


Very poor iGood 


р 
1 


Зүеа--------------10004 


1365: 


Very poor |Fair. 


Very poor Good 


Barnes------------|Fair 


Very pooriFair. 


iVery poor |Very pooriFair 


Визе------------- Fair 


13D*: 


Very poor (Fair. 


Very poor (Very poor Good 


П 
i 


ь о t t = — ь > ы 
"ч o od — à o + ot o 
LJ o «€ e a o u а о 
- o п, и. 1 а. 1 25 в. 
ы t 5. ы 
о о о о 
о о о о 
o. o. a Q. 
> ы ы > > UO = > u 
ь o o — — o o ы o 
Ф о о Ф Ф о о Ф o 
> а. а. > > о o > о 
ы о ә o U ы ы — o 
y o o o o ad ч o o 
a o o o o © ac o o 
Lu о о о о ш Le о. о 
ы i +. L 
o o o o 
o o o o 
a o, o a 
> L ы > > со о > v 
L o o ь — o o ы о 
Ф о о Ф o o o o o 
> а о. > > о [©] > о 
ы L 
o o 
o o 
о. a 
> ь > L — о 59 >» ov 
o y o o o o ы. о 
o o m o o o o o o 
= O. fr, а n (з o > o 
ь o ь ы ы ы 9 ь — 
ч o ч Чо о чч эч — oct o 
© o т Ч Ч cU Ч a о 
9 о ш- 1 U Le 5 Le с. 
ы 
о 
о 
a 
ы a o "o © > ь ы — 
A o o o o ы — 4 ті 
cu o o o o o e о e 
9 e o o о > E 1 ш. 
ы TD "v TD o L ы ы © 
і о о о о — — o o 
Ф о о о о 00 с o o 
1 e о o с 29 1 а. o 
ы “9 ks] о 型 ь >= ы T 
ot o o o o +i — o o 
0 o о о о a < о о 
9 ce e e (4) Le ig п. E 
! 1 1 1 1 1 1 1 1 
! ! 1 1 1 1 ! 1 1 
! 1 ' ' ' Ц ! ! 1 
t L 1 1 1 1 ! ' 1 
t П 1 1 1 1 ! 1 1 
1 1 I 1 1 1 t 1 1 
1 1 1 1 1 I 1 ! ! 
! LI ! ! ! 1 1 ! 1 
1 П ' ! ! ! 1 1 ! 
1 , 1 [| 1 1 1 1 1 
1 Ц 1 1 1 1 1 ! , 
1 1 > 1 > ти 1a 1 ! 
Ц 1 „ч ' a Pa гы 1 ! 
J 1 ы Ц “ o o t V 
Ф ar Ф МӘ! o in br o һ 
n Di à E ж Ф Е 14 bre in 1 
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Barnes------------|Fair 


Emrick------------ |Good 


Tonka 
21%: 


See footnote at end of table. 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued 


Potential for habitat elements Potential as habitat for-- 
Soil name and T Wild | ї | 


1 1 
penland| Wetland Rangeland 


1 | 
[i T 1 
1 i 1 1 1 ! 
шар Symbol | Grain | Grasses | herba- | Shrubs | Wetland | Shallow | Open 
| and seed! and | ceous | | plants | water | wildlife! wildlife! wildlife 
I crops | legumes | plants | і i areas | | | 
i р i р | | | i 
| | | i i і ) | i 
21%; i | i i i i i | | 
Неїтда1----------- Good iGood iGood Fair Poor Very poor Good Very poor (Fair. 
1 I 1 4 1 1 1 1 4 
1 1 1 П 1 1 1 1 I 
22B*: i i i | i | | | i 
Heimdal---------- -10004 10004 10004 iFair {Poor Very poor {Good Very pooriFair. 
П 1 Ц 1 1 1 {| H 1 
1 + 1 t 1 1 I 1 1 
Emrick-----====-= -10004 1Good {Good {Fair iPoor iVery poor (Good iVery pooriFair. 
4 L 1 4 1 1 1 Li 1 
1 1 1 1 1 1 I 1 1 
2365, | i i i i | | i i 
Heimdal-----------|Fair iGood 1Good iFair iPoor iVery poor |Good very poor (Fair. 
t 1 П % 1 1 1 1 1 
1 1 1 i 1 I 1 1 ! 
Esmond------------ [Fair IGood iGood [Fair Poor very poor 10004 (Very poor I Fair. 
L 1 i t 1 1 J 1 П 
1 1 上 О D I 1 1 4 
24%; | і i i i i | i i 
Fram------------- -10004 10004 1Good Fair [Fair {Poor {Good 1Роог iFair 
i 1 1 1 1 1 1 I 1 
1 t t + 1 1 1 1 1 
Emrick------------ 1Good iGood 1Good iFair iPoor iPoor Good Poor Fair. 
M $ i 4 4 1 1 1 L 
П П 1 1 4 1 1 1 1 
25D*, 25E*: | i i i i | i i i 
Esmond------------ iPoor iFair iGood iFair very pooriVery pooriFair Very poor i Fair. 
I 1 1 1 4 1 1 1 1 
1 1 1 1 i ! D 1 D 
Heimdal----------- 1Poor [Fair Good iFair Poor Very poor (Good Very poor Il Fair. 
1 1 1 1 4 1 у 1 + 
I i 1 1 1 1 L i 4 
26E*: i i i i i | i i i 
Esmond------------ Poor Fair iGood iFair егу poor |Very poor Fair iVery pooriFair 
% П 1 Ц 4 1 1 Li T 
上 1 1 1 ! ! Ц LI 1 
Sioux--------- ----|Very pooriVery pooriPoor iPoor iVery poor |Very poor iVery poor |Very pooriPoor. 
1 1 1 t 1 1 2 1 Li 
L 1 1 1 1 I I I 4 
2TC*: | i i i i i i i i 
Barnes------------ Fair iGood iGood iFair iPoor Very poor |Good iVery pooriFair 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 ! 1 1 
Sioux------------- very poor {Very poor {Poor Poor Very poor Very poor Very poor Very poor Poor. 
! 1 1 1 1 1 LI 1 t 
1 1 1 1 1 1 ! 1 i 
28D*: | i i i i | i i i 
Barnes------------ iFair iGood iGood iFair Very poor (Very poor |Good Very poor! Fair. 
і { 1 | t П , Li T 
1 1 1 1 П П 1 1 1 
Sioux------------- iVery pooriVery pooriPoor iPoor very pooriVery pooriVery pooriVery poor {Poor 
4 ^ 1 П 1 П П 1 ! 
1 1 1 D 1 1 1 1 ! 
30D*: i i i i i i | i i 
Barnes------------ Poor poor 600d [Fair Very poor Very poor i Poor Very poor {Fair 
1 Ц 4 1 t 1 1 1 г 
1 LI i 1 t 1 I I П 
Buse-------------- iVery pooriVery poor 10004 Fair Very poor |Very poor Very poor {Very poor Good 
+ П 1 П ! 1 1 П f 
' 1 1 1 1 1 上 1 1 
31B---------------- Fair {Good Good [Fair Poor very poor 10004 Very poor Fair. 
Towner } i i i i і | i i 
i i i i i i | i | 
33C-------- -------- iFair iGood iGood [Fair Poor Very poor Good Very poor [Fair. 
Dickey i H i i 1 i i i | 
1 ' $ 1 1 % ' t 1 
i ! i 1 ! i 1 U 1 
34%; i i i | i i i i | 
Embden------------ {Fair IGood IGood [Fair Poor Poor iGood iPoor Fair 
1 i t I 1 П Ц 1 ! 
! 1 t E i 1 1 1 т 
Heimdal----------- iGood iGood IGood [Fair Poor Very pooriGood Very poor |Fair. 
[; 1 4 1 1 1 1 1 
1 1 I 1 1 1 1 1 1 
348%; } i i | | | i i | 
Embden------------|Fair 10004 iGood Fair Poor {Very poor Good (Very poor iFair ， 
1 4 i 1 1 1 t П П 
1 4 П 1 1 П [ 1 1 
Heimdal----------- (Good iGood iGood Fair Poor Very poor Good Very poor [Fair. 
Li Li L L 1 V i 1 i 
i 1 1 t 1 t 1 [ 1 
38058: i i | | | | | i i 
Embden------------ iFair iGood iGood iFair poor Very pooriGood Very poor Fair. 
П i t ! Li 1 1 т k 
Ц i t 1 1 1 1 1 1 
Heimdal----------- iFair iGood IGood [Fair Poor Very poor Good Very poor |Fair. 
1 1 4 ^ 1 H 1 [i I 
I 1 4 р 1 I 1 1 1 
41----------------- (Good iGood iGood (Fair iPoor Poor 600 Poor Fair. 
Overly | | | i | i i 
i i | | | i 


See footnote at end of table. 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued 
i Potential for habitat elements i_ Potential as habitat for-- 
Soil name and oe P л NE FEE NTE IGNES 
map symbol | Grain | Grasses | herba- | Shrubs | Wetland | Shallow | Openland! Wetland !Rangeland 
| and seed and | ceous | | plants | water | wildlifel wildlife! wildlife 
i crops | legumes | plants | H i areas | i i 
і | i i ро рте EEF —— 
i i i i i i i i i 
42-------- -T----2----|Good Good Go Od Fair Poor Poor IGood iPoor (Fair. 
Gardena | | | | i i | i i 
i i i } i i | i i 
42B*: i | i i i i i | i 
Gardena----- “Good iGood i Good Fair Poor Very poor Good very poor [Fair. 
4 1 ! 1 上 Li ' 1 1 
1 ! U 1 1 П 1 1 1 
Eckman------------ IGood 600 IGood IFair iPoor very poor iGood Very poor Fair. 
П 1 1 , 4 ! ! 1 ! 
1 1 1 1 1 7 1 1 1 
43C*: i i i i i i i і i 
Eckman------------ Fair iGood {Good Fair {Poor Very poor (0004 iVery poor |Fair. 
i 上 t] П 1 M 1 1 Ц 
i 1 1 t П ! 1 1 1 
Zell--------------|Poor Fair Fair Fair very poor Very poor Poor Very poor [Fair. 
Р 1 1 1 1 i 1 1 + 
! 1 1 Y 1 1 1 1 t 
44-------------- --- Good iGood iGood iFair iPoor iPoor iGood iPoor iFair. 
Glyndon } i i | | i i i i 
} i i i i i i i } 
Ц5------- ---------- 1Good 1Good iGood IFair Fair Fair iGood iFair iFair. 
Bearden i | i i i i i i i 
i i i i i } i i i 
46----------------- Fair Fair Fair Fair IGood IGood [Fair (Good iFair. 
Borup i i i i i | i i і 
| i i i i i i i i 
Ц7----------------- (Poor iFair [Fair IFair IGood {Good iFair iGood iFair. 
Fossum | i i i i i i i i 
| i i i i i i i i 
50B---------------- 10004 10004 Good Fair very poor |Very poor {Good Very poor Fair. 
Great Bend | | } ! i | і i i 
1 1 1 ' 1 П ! t 1 
1 1 1 1 1 1 t ' 1 
Бон; | i i i i ! i i i 
Embden------------ [Fair IGood iGood {Fair {Poor iVery poor Good Very poor Il Fair. 
1 П ! Li 4 1 1 Li LI 
1 t 1 П ' 1 1 1 t 
Egeland------ -----iFair IFair iGood iFair Very pooriVery poor Fair Very poor Fair. 
! 4 上 + ' 1 L 4 ! 
V 1 V 1 ! 1 1 Ц ! 
53----------------- Poor [Fair Good Fair Fair Very poor l Fair Poor 10004. 
Hecla i i i i i i i i i 
у V 1 1 1 1 1 上 % 
І $ 1 р 1 1 1 , і 
54В#: | | i i i i i i i 
Hecla------------- {Poor [Fair iGood [Fair [Fair Very poor Fair poor iGood. 
1 П 1 1 1 4 1 1 L 
1 t 1 1 1 1 1 1 1 
Maddock----------- [Fair 1Good iGood iFair poor very poor Good very poor i Fair. 
1 1) П Li ' 1 y t LI 
1 1 1 1 ' 1 1 1 1 
58 *: i | | i } i i i i 
Hecla------------- {Poor [Fair {Good iFair (Fair Very poor [Fair Poor iGood. 
1 L П 1 ! 1 П П 1 
1 1 1 1 i) 1 1 1 1 
Maddock----------- iFair IGood IGood [Fair Poor Very poor [Fair very poor [Fair. 
i | | i i i i i i 
598*; і i i i i i i i i 
Maddock----------- iFair iGood iGood Fair Poor very poor {Fair Very poor l Fair. 
1 i 1 1 1 1 1 , ғ 
t ! + 1 1 1 ! 1 1 
Нес1а------------- Poor IFair iGood Fair [Fair Very poor i Fair Poor 10004, 
Li t 1 4 П 上 1 1 1 
1 上 1 1 ! ! ! 1 1 
59р--------- -------!Роог [Fair iGood Fair Very poor Very poor l Fair very poor [Fair. 
Maddock i i | i | i i i | 
i i | | i i i i | 
61, 61В------------ 1Poor (Fair Poor Poor very poor |Very poor Poor Very poor Poor. 
Renshaw | | | | i i i i | 
| i i i i i i i i 
63----------------- IFair iFair 10004 iPoor iPoor iPoor iFair very poor Fair 
Brantford ! | i i i i i i i 
1 (1 1 1 1 1 Li L 1 
1 ! Ц 1 I L П 1 , 
63B, 63C-------- ---|Fair [Fair iGood Poor Poor Very poor l Fair very poor |Fair 
Brantford | i i | | i i | | 
| i i i i i i i i 
EE Fair [Fair iGood iFair iFair iVery pooriFair iPoor iFair 
Divide | i | | | i i ! | 
i i i i i i i 


See footnote at 


end of table. 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued 
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Potential for 


habitat elements 


Potential as habitat for-- 
ї D 


T T 
1 1 
Soil name апа | 1 T Wild | 1 | | | i 
map symbol i Grain 1 Grasses | herba- | Shrubs | Wetland | Shallow | Openland| Wetland |Rangeland 
| and seed; and | ceous | | plants | water | wildlife! wildlife{ wildlife 
i crops | legumes | plants | i | areas | | — i 2 
ДП П П I 1 П Т П Ц 
i | | | | | | i 
65----------- ------10004 10004 10004 Fair poor Poor iGood {Poor iFair. 
Vang | | i i | | | | i 
i i i | i | р } i 
65В----- ---------- (Fair iGood iGood iFair iPoor Very poor Good very pooriFair. 
Vang | i ! i i i | | | 
| | } i | | i i i 
66, 67------------ iGood {Good [Fair Fair {Good iGood {Fair poor [Fair. 
Har ys land | | | i | | | i i 
i | i i | | | | } 
68B----------- -----|Fair Good [Fair Poor Very poor; Very poor |Fair Very poor Poor. 
Arvilla i | ì ! | | i i 1 
i | i i | | | i i 
70В--------------- (Fair Good iFair iPoor Very pooriVery pooriFair {Very poor Poor. 
Binford | | } i i i i i i 
1 了 1 1 1 1) 1 1 1 
4 1 4 1 1 1 1 і I 
115: | i i i | i i i i 
Зуеа------------- iGood Good 600d {Good {Poor Poor iGood {Poor IGood, 
i 4 1 1 T 1 1 Ц 1 
i 1 4 1 1 1 О 1 I 
Cresbard--------- [Fair 600 600 Poor Poor Very pooriGood Very poor (Fair. 
1 % 1 i 1 1 1 1 1 
1 р 1 1 І 1 1 1 ! 
71B*: } i i і | i i | | 
буеа------------- 10004 iGood iGood Fair Poor Very pooriGood (Very poor [Fair. 
1 t t Ц } t 1 і I 
1 i t 1 ! V р 1 i 
Cresbard--------- [Fair iGood iGood iPoor Poor Very poor {Good (Very poor (Fair. 
1 L $ 1 1 L 4 Å 1 
П 1 1 1 1 1 1 + 1 
73%; i i i i ! ! i i | 
Larson----------- Poor Poor Poor Very poor [Very pooriVery poor Poor very poor Poor. 
4 1 1 1 1 1 ї I H 
1 D 1 t 1 ! i 1 t 
Cathay----------- Fair iGood iGood Poor Poor {Poor (Fair iPoor (Fair. 
1 П 1 i 1 1 1 1 1 
V 1 Li 1 V 1 V ! , 
ТАВ": i | i р i i i | 1 
Cavour----------- iPoor Poor Poor Poor Very poor Very poor i Poor very poor і Poor. 
t 1 t 1 i L 1 1 1 
1 1 t 1 i 1 1 上 1 
Miranda---------- Very poor very poor Poor Very pooriVery poor {Poor very poor Very pooriVery 
i ! i | i i i i i poor. 
i i | i i i | i | 
15-------------- === (Poor iPoor Poor Very poor |Poor 600 Poor Fair very 
Ryan i i i | i i i i | poor. 
П 1 ! 1 1 1 I 1 4 
! t 1 i i 1 F I і 
185: i i | | | | | i i 
LaDelle---------- 1Good iGood iFair iGood {Very pooriVery poor /Good Very poor [Fair. 
1 1 1 + 1 1 1 1 1 
i 1 t 2 і 1 1 1 р 
Aberdeen----------|Fair Fair [Fair poor poor Poor [Fair Very poor Poor. 
П 1 П 1 1 1 1 П H 
П | 1 1 1 1 1 4 1 
82В--------------- iGood iGood 600d iFair iPoor iPoor iGood iPoor Fair 
Darnen | | i i | | | i | 
i i | i | | i | i 
83--—- 10004 (0004 Fair iGood very pooriVery poor Good Very poor Fair 
Label le і ) i i | i i р | 
1 ! 1 1 1 1 1 M 1 
1 1 П 1 D 1 1 1 г 
85---------------- 10004 iGood iGood Fair 800d (Fair iGood iFair Fair 
Lamoure | | i i i i i i i 
i | i | i | i i i 
86---------------- Poor iGood iFair iGood iPoor Poor i Poor iPoor [Fair. 
Label le | | i i i i | | i 
| | i i i i | | | 
89---------- ------ (Fair Fair Fair Poor 10004 iGood Fair iGood Poor. 
Grano р } } | i р | | i 
E 4 1 1 t 1 у 1 1 
1 1 1 1 1 1 1 1 ! 
90%; i i i i I | i i | 
Parnell---------- very pooriVery pooriVery poor Poor iGood 1Good Very poor Good iVery 
i i i i | | i i | poor. 
| | i i | i i i | 
Lallie----------- Very poor Very pooriFair iPoor (Good iGood Very poor 10004 very 
ì i | 1 | i i | | роог. 
1 } i | | i i i i 
91С--------------- iVery pooriVery pooriPoor iPoor {Very pooriVery pooriVery pooriVery poor ipoor . 
Sioux | i i | i i i | 
[i I 1 1 
1 1 I 1 


n 
H 
n 
1 


See footnote at end of table. 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued 
Potential for habitat elements 


Potential as habitat for-- 
1 55 


1 
1 1 
Soil name апа | | 1 Wild i Ї | | i i 
map symbol | Grain | Grasses | herba- | Shrubs | Wetland | Shallow | Openland! Wetland IRangeland 
| and seed and | ceous | | plants | water | wildlife! wildlife! wildlife 
| erops | legumes | plants | | | areas | _ le i = 
| i | | i } i i 
| i i i i | | } i 
91Е---------------- Very poor very poor Poor poor very poor very poor Very pooriVery poor !Poor. 
Sioux | i | | | | i i | 
i | i i | i | } i 
98С---------------- (Poor Poor Fair Poor Very poor Very poor Poor Very poor Fair. 
coe | | | | i i | i i 
| | i t t i i i i 
98E---------------- iVery pooriPoor IFair iPoor Very poor Very poor Poor very poor [Fair. 
Coe i | | i i i i | i 
i i i | i i | i i 
> o ————— !Poor [Fair Fair iGood very poor Very poor Fair very poor і Мегу 
Claire i | | i i i i 1 i poor. 
1 1 1 1 1 1 1 上 1 
1 I 1 1 1 1 i t П 
101------ ---------. Fair [Fair Fair Poor Poor IGood [Fair Fair Poor. 
Lallie | | i i | i i | i 
| | | i i } | | | 
104---------------. iPoor Poor Poor Very poor {Poor iGood iPoor [Fair Very 
Lallie i i i 1 i i i | | poor. 
i i | | | i i | i 
106---------------- very poor |Fair Fair Poor Poor iGood iPoor iFair Poor. 
Lal lie 1 t i i i | i i i 
i i i i | i i i | 
107---------------- poor poor [Fair Fair [Fair Very poor {Poor [Poor Fair. 
Minnewaukan i } | р i B | i | 
1 Li 4 i 4 t 1 1 1 
4 t t k 1 1 1 1 I 
109*. | i i i | i i i i 
Aquents i i i | | | | i | 
1 1 1 Ц t $ 1 t 4 
1 1 1 1 i i 1 i 1 
1108%; i i 1 i ! i | i | 
Aastad------------ Good 1Good IGood iFair iPoor iVery pooriGood iPoor [Fair. 
1 1 1 1 1 1 1 у 1 
1 I 1 1 1 1 1 4 1 
Bottineau--------- iGood iGood iGood {Good Poor Very poor |Good Very poor |Good 
1 П 1 1 1 i 1 1 1 
1 4 4 4 I 上 1 1 Ц 
112Е----------.---. [Poor Poor [Fair [Fair very poor Very poor Poor Very poor Fair 
Edgeley Variant | | i i | ! | р i 
| | i i i i i i } 
113C, 113D--------- iFair iGood iGood iGood very poor Very poor !Good Very poor Good 
Bottineau | | i i i | i i i 
| i i i i | | | і 
119---------------- (Fair Fair Fair poor Poor Poor [Fair Very poor Poor 
Aberdeen | 1 | i i | | i i 
1 П Ц 1 i 1 1 L 1 
1 i 1 1 4 р 1 1 1 
122*: | | i | | i | | i 
Fram-------------- IGood {Good | Good [Fair Fair Poor {Good Poor Fair 
1 14 1 1 1 ' 1 1 1 
1 I 1 I 1 t ! ! 4 
Cathay------------ [Fair iGood iGood iPoor iPoor poor [Fair Poor [Fair 
1 ۴ , LI ' 1 1 1 t 
i ' L t LI П П 1 LI 
123*: | i | i i i i i i 
Emrick------------ 1Good IGood iGood IFair poor Poor iGood iPoor iFair 
t 1 1 1 t 1 1 1 1 
1 ! ! П D 1 1 1 1 
Cathay------------ iFair iGood {Good 1Poor iPoor iPoor Fair Poor [Fair 
1 1 1 1 1 1 у L П 
1 1 і 1 1 1 і ' 1 
123B*: } i | i i i i | i 
Emrick------------ iGood 600d iGood iFair Poor Very pooriGood Very poor [Fair. 
1 1 i Li Li + 1 I 1 
1 1 1 t 1 Ц 4 1 1 
Cathay------------ iFair 600 iGood Poor poor Very poor Fair Very poor Fair. 
П 1 1 1 4 1 1 1 1 
1 1 i 1 t р t ! Ц 
12465: i i | | | | i | | 
Heimdal----------- IFair {Good {Good Fair poor very poor Good (Үегу poor |Fair. 
1 t I 1 1 у 1 1 1 
1 1 1 ! ! 1 р ! ! 
Sioux------------- iVery pooriVery poor {Poor Poor very poor i very poor {Very poor Very poor Poor. 
1 i у ! 1 Ц 1 1 1 
1 t 1 1 1 t 1 1 ! 
1855: i | i | i i р | i 
Heimdal----------- Poor poor (Good Fair Poor Very pooriFair Very poor [Fair. 
1 1 4 4 1 1 1 1 1 
1 U Ш ii 1 1 1 ! 1 
Emrick------------ poor Poor 1Good iFair iPoor very poor |Fair Very poor!Fair. 
L 1 1 * 1 1 Ц + 
1 1 1 ! 1 1 


See footnote at end of table. 
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Potential for habitat elements 


S--Continued 
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Potential as habitat for-- 
1 Т 


* Ц 
1 1 
5011 name ага | I Wild i i | i i 1 
map Symbol | Grain | Grasses | herba- | Shrubs | Wetland | Shallow | Ореп1апа! Wetland {Rangeland 
| and seed! and | ceous | | plants | water | wildlife! wildlife! wildlife 
| crops | legumes | plants | i | areas | i | 
i | | | | | р | г 
| | i i | | | i | 
125F*: | | i ! | i i i | 
Heimdal------- ====jVery poor [Poor IGood iFair very poor | Уегу цн very poor [Fair 
i 1 1 1 1 i 1 + 
1 1 1 1 1 1 D 4 
Esmond----------- Poor poor iGood Fair very poor very poor! Fair very poor \Fair. 
1 i 1 4 i 1 Ц 1 
1 1 1 1 1 1 H Ї 
126------ --------- [Fair [Fair poor Poor Fair Fair i iFair Fair 
Fram | | i і | i i i i 
i і i | i i i | i 
127--------------- iGood iGood IGood [Fair (Fair {Poor 10004 Poor iFair 
Fram | i | | | | i | i 
1 y M 1 1 t 1 1 1 
上 1 1 1 1 t 1 I t 
129%: i i i i | i i i | 
Colvin----------- iPoor iFair Poor [Fair 1Good (Good iPoor iGood iPoor 
1 LI I 1 1 1 1 1 1 
1 і V 1 1 1 U 1 , 
Borup------------ IFair iFair iFair [Fair 600d (Good IFair 10004 IFair. 
t 1 * 1 1 П 1 1 
U 1 1 П 1 1 i| і 1 
131D------ -------- iVery pooriVery pooriPoor Very poor |Very poor {Poor Very poor Very pooriVery 
Miranda Variant | i | | | | i i i poor. 
4 П i ! П H 1 1 t 
1 П 1 1 ! 1 1 1 П 
133--------------- (Fair iGood iGood {Fair Very pooriVery poor Fair Very poor I Fair. 
Fordville i i | | | | | i i 
1 ^ 1 1 1 Ц ' Ц Li 
I i 1 П 1 1 1 1 4 
134%; | | | i i i i i i 
Borup------------ (Fair iFair Fair [Fair iGood iGood iFair іСооа iFair 
I 1 1 1 $ L t 1 П 
1 1 1 U ! 1 1 1 1 
Vallers---------- iFair (Fair iFair iFair iGood iGood [Fair Good Fair. 
1 1 t , 1 1 ! ! 1 
1 1 і 1 1 1 1 1 U 
135%: i i i i | i i i | 
Miranda---------- Very pooriVery pooriPoor Very цанын poor {Poor very pooriVery poor Very 
П i 1 LI 5 1 4 1 
І 1 1 å i 4 1 г poor. 
Larson----------- iPoor iPoor Poor very poor [Poor Very poor Poor {Very pooriVery 
i i i } i i i i | poor 
i i i | i | i i i 
137--------------- {Poor iPoor Very pooriFair боса Fair Poor [Fair iPoor. 
Stirum i | і i | | i | | 
1 1 1 1 1 1 + 1 П 
1 i! р 1 1 1 4 1 Т 
140B*: i | i i i р i i i 
Svea-------- ------ (Good iGood 10004 iFair (Poor Very poor {Good Very poor [Fair. 
1 i $ Ц 3 1 4 П 1 
1 1 4 1 1 1 4 1 t 
Buse------------- iGood iGood Fair [Fair Poor Very poor Good |Уегу poor Fair 
L 1 i 1 1 1 1 1 1 
1 1 1 1 1 1 1 D 1 
1415: | | i i | i i i i 
Embden----------- Fair 600 1Good (Fair Poor Poor 1Good (Poor [Fair 
1 1 1 1 1 1 . 1 ! 
1 1 1 1 1 L П 1 1 
Letcher------ -----|Fair 1Good iGood {Very pooriPoor iPoor [Fair Poor Poor. 
1 1 Ц О t Li 1 t 1 
J [ 1 1 1 LI 1 1 I 
144%; | i i i | i i | i 
Hamerly---------- IGood iGood Good Fair Fair Poor iGood Poor [Fair 
1 1 LI 1 1 1 1 { 1 
р 1 i 1 ! р 1 H i 
Cresbard--------- [Fair iGood iGood iPoor iPoor iVery poor {Good iVery pooriFair. 
1 Ц I 1 i 1 1 1 1 
1 1 1 Ж 1 1 1 1 1 
144B*:; i i i | i | i 1 i 
Hamerly------- ----10004 iGood iGood [Fair poor {Very poor {Good iVery pooriFair. 
1 1 1 1 Li 1 1 1 П 
1 1 D Ї 1 t 1 L 1 
Cresbard--------- Fair iGood iGood Poor Poor Very роог10004 Very poor i Fair 
i 1 1 | П ! 1 ! ! 
! i i 1 1 1 1 1 
145--------------- -iPoor {Poor very poor Теру poor Poor 1Good iPoor Fair very 
Grano | } | i i i | i ' poor. 
+ 1 у 1 1 t П 1 LI 
|N 1 1 1 1 i П ! 1 
146%: i i i | i i i | i 
Hamerly-------- ---10004 {Good {Good Fair [Fair [Fair iGood iFair Fair 
1 LI 1 1 1 a П $ 1 
1 1 1 1 1 р 1 1 1 
Tonka------------ 1Good iGood [Fair poor {Good {Good IGood iGood iPoor. 
+ 1 * f t Ц 1 H 1 
i 1 О D i 1 ! i 1 
149В-------------- {Fair 600d iGood iFair iPoor егу poor |Fair very poor [Fair. 
Maddock i i | i i i | | | 
| i i i i i | | i 
150%, | i | i i i i i i 
Pits | i | i i i | 1 і 
1 1 L 4 1 ^ ! Li LI 
1 1 J 1 i 1 ! 1 1 


* See 


description of 


the map unit for composition and behavior 


characteristics of the map unit. 
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS 


[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


Classification Frag- Percentage passing 


1 i 1 1 1 

Soil пате апа iDepth| USDA texture | 1 iments | sieve number-- iLiquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 17 T | limit I ticity 

i i І | (inches! 4 i 10 40 1200 } | index 

I In | | эг. i | | I Pet | 

i i | i i i i i | i } 
------------------ i 0-141Silty clay loam CL, CH 1А-7 i 0 | 100 | 100 195-100;85-95 | 40-60 | 15-30 
Parnell 114-601С1ау loam, siltyiCL, CH 14-7 | 0 | 100 195-100190-100170-95 | 40-80 | 20-50 

| | elay loam, | i | | i i | i i 

i I silty clay. | i i i i | | i | 

i i i | i i i | i i | 
4------------------ I 0-9 {Silty clay loam ІСІ, {А-б, A-T1 0 i 100 1100 195-100185-95 | 25-50 | 11-35 
Fargo | 9-3013116у clay, clayiCH 1A=7 i 0 1 100 1 100 195-100185-100! 50-75 | 25-45 
[30-601Silty clay, clay!CH 1A-7 i O 1100 | 100 195-100185-100] 50-75 | 25-45 

1 1 1 t 1 1 1 1 1 1 H 

上 4 1 t 1 I 1 1 1 1 t 
5------------------ | 0-10{Silty с1ау------ ICH 14-7 i O 1100 i 100 195-100190-98 | 50-70 | 25-40 
Hegne 110-2415116у clay, clay!CH 14-7 i O 1 100 | 100 195-100195-98 | 50-70 | 25-40 
(24-60(С1ау, silty с1ау! СН 1A-7 | 0 1 100 1 100 195-100195-100} 50-70 | 25-45 

+ 1 1 E 1 1 t 1 1 ' 1 

! i 1 1 1 1 1 1 1 上 
7------------------ | 0-12/Silt loam------- CL 14-6 i 0 t 100 | 100 190-100180-95 | 25-40 | 10-20 
Colvin 112-601Silt loam, silty!CL IA-6, A-T O 1100 | 100 |90-100180-95 | 25-50 ! 10-30 

| | elay loam, | i i i i i i і i 

i | loam. | i i i | i р | | 

| i | i | i | i i i i 
8------------------ | 0-12|15116 loam------- ICL 1А-6 1 0 1 100 1 100 190-100180-95 | 25-40 | 10-20 
Colvin 112-60|811% loam, silty|CL iA-6, А-Т 0 | 100 | 100 190-100180-95 | 25-50 } 10-30 

i | clay loam, loam; | | i ! i i i i 

1 1 1 1 1 ! H 1 1 1 

1 1 1 1 1 1 1 t 1 1 1 
FC I 0-201Silt loam------- ICL, ML (3-6, A-T} 0 1100 | 100 190-100180-100! 35-50 | 10-25 
Rauville 120-6018115у clay loam,iCL, CH, {A-6, А-7) 0 100 | 100 190-100185-100! 35-60 | 15-28 

i | silt loam. i MH i | і р i i i i 

i i i i | i | i р i i 

115: i i i i р i | i | i i 
Svea-------------- | 0-12|Loam------------ ICL, CL-MLiA-4, A-6{ 0-5 195-100185-100180-95 160-90 | 20-40 | 5-25 
12-221 Loam, clay loam ICL, CL-ML|A=-4, i 0-5 195-100185-100180-95 160-90 | 20-45 | 5-25 

| i i | A-6, | i i i i i i 

i | i i A-7 i i i i i і i 
122-60{1оат, clay loam ICL, CL=ML{A-4, 1 0-5 195-100185-100180-95 160-80 | 20-50 | 5-30 

i | i i A-6, i i i р i i i 

i i і i А-7 i | i i | | | 

i i i i i i i i i і i 
Barnes------------ | 0-8 iLoam------------ (CL, CL-MLIA-H, A-6 0-5 195-100190-100185-100160-90 | 20-40 | 5-15 
i 8-18iLoam, clay loam ICL, CL-MLiA-4, А-6! 0-5 195-100190-100180-95 !55-80 | 25-40 | 5-15 
118-60iLoam, clay loam (CL, CL-MLIA-U, A-61 0-5 195-100190-100180-95 155-80 | 25-40 ! 5-15 

1 1 1 1 1 I 1 1 1 1 1 

1 1 ! ! ! ! 1 1 1 1 1 

12B*: | i i i р i i i i } i 
Barnes------------ | 0-8 iLoam------------ ICL, CL=ML{A-4, А-6б| 0-5 195-100190-100185-100160-90 | 20-40 | 5-15 
i 8-18iLoam, clay loam ICL, CL-MLiA-4, A-6! 0-5 195-100190-100180-95 !55-80 | 25-40 | 5-15 
118-60:Loam; clay loam ICL, CL-ML{A-4%, A-6! 0-5 195-100190-100 180-95 155-80 | 25-40 | 5-15 

П , В 4 1 1 1 1 1 1 

1 1 1 р 1 1 D 1 ! k І 
5уеа-------------- | 0-12iLoam------------ ICL, CL-MLIA-4, А-6| 0-5 (195-100185-100180-95 160-90 | 20-40 | 5-25 
112-22jLoam, clay loam ICL, CL-MLIA-4, i 0-5 195-100185-100180-95 160-90 | 20-45 | 5-25 

| і i | A-6, | | i | i i i 

| i і | А-7 | | i i i i і 
22-650 Loan, clay loam {CL, шаг ығы. | 0-5 195-100185-100180-95 160-80 | 20-50 | 5-30 

i i i | A-6, i i i i i i i 

i i i | А-7 i i i | i i i 

| i i i i р i i i | i 

13C*, 130%: } | i i i | | i р | i 
Barnes------------ | 0-8 |Loam------------ CL, CL-MLIA-H, А-6| 0-5 195-100190-100185-100160-90 | 20-40 ! 5-15 
i 8-18iLoam, clay loam CL, CL-ML|A-4, А-6! 0-5 195-100190-100180-95 155-80 | 25-40 ! 5-15 
118-60iLoam, clay loam ICL, CL-ML/A-4, А-6! 0-5 195-100190-100180-95 155-80 | 25-40 | 5-15 

1 1 1 1 ^ 1 П 1 1 t 1 

I 1 ! 1 上 1 П 1 1 Y 1 
Buse-------------- | 0-8 iLoam------------ IML, CL, {A-4, А-6| 0 190-100:85-95 170-90 155-80 | 20-40 | 3-20 

| i | CL-ML i i i i i i i i 
| 8-60iLoam, clay loam ICL, CL-MLiA-ü, A-6! 0 190-100185-95 170-90 160=80 | 25-40 ! 5-20 

П ! 1 ! 1 П 1 1 1 

1 1 1 1 1 1 上 1 
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gur, 14B*: 


Hamerly----------- 


21%; 
Ешгіск------------ 


Heimdal----------- 


22B*: 
Heimdal----------- 


TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


| sand. 
р 


| 1 i Classification Frag- Percentage passing 
{Depth} USDA texture | р iments | sieve number-- 

| i | Unified | AASHTO 19» 3 | | 1 | 

i ! i i inches! 4 1 10 1 4O | 200 
i In | i i | Pet | | ї 1 

i | i i i i i i i 

i i i i i i i i i 

1 0-1l2iLoam------------ (CL, CL-MLIA-A, A-6| 0-5  (95-100185-100180-95 160-90 
112-22|Loam, clay loam ICL, CL-MLiA-4, | 0-5 195-100185-100180-95 160-90 
i i | | A-6, | i | | i 

i | | i А-7 i i i i i 
122-60|Loam, clay loam ІСІ, CL-MLi A-4, | 0-5 195-100185-100180-95 160-80 
i i | | A-6, | } | | i 

i | | | A-7 i | j i i 

i | i i i і } | | 

| 0-9 iLoam------------ ICL, CL-ML| A-4, A-6; 0-5 495-100190-100/80-95 160-90 
| 9-221Loam, clay loam ICL, CL-MLiA-, | 0-5 195-100190-100180-95 160-75 
| i i i A-6, i i i | i 

| | | | A-7 | i i i ! 
22-60 Loam, clay loam !CL, CL-ML!A-H, | 0-5 195-100190-100180-95 160-75 
i | i і A-6, i i i i р 

} i i | A-T i i i i i 

i i р i i | р | i 

| 0-9 iLoam------------ (OL, ML 1А-4 | O 195-100190-100180-90 165-80 
¦ 9-22 Clay loam, loam {CL |A-6 | O 195-100190-100190-95 170-80 
22-60 Loam, clay loam CL, CL-MLiA-H, А-61 O 195-100190-100185-95 160-75 
1 1 i 1 Ц 1 1 + 1 

1 ' 1 + 1 Т V 1 1 

| 0-9 iLoam------------ ol, ML (3-4 | 0 |95-100190-100180-90 165-80 
| 9-22iClay loam, loam |CL 14-6 1 © 195-100190-97 190-95 170-80 
122-60/Loam, clay loam CL, CL-ML!A-4, A-6! 0 195-100190-97 185-95 160-75 
€ 4 1 1 1 1 + 1 1 

i| 4 1 1 1 1 1 1 1 

| 0-8 Loan - IML, CL, |А-%, А-6| 0 190-100185-95 170-90 155-80 
i | | CL-ML i i i i i i 

| 8-60iLoam, clay loam ІСІ, CL-MLIA-4, А-6; 0 190-100185-95 170-90 160-80 
4 % 1 I 1 1 1 1 1 

! ! 1 1 1 V I 1 Ї 

| 0-22iSilt loam------- ICL, CL=ML}A-4, A-61 0-2 | 100 195-100190-100170-90 
122-38iSilty clay loam, ICH, CL |A-6, А-7: 0-2 ! 100 |95-100190-100175-95 
i | clay loam, i i i i | i р 

i i silty clay. i i i i | i | 
138-6018115у clay loam, | СЁ 14-6, A-7! 0-3 | 100 195-100190-100170-90 
| | elay loam. Н | | | | | i 

| | i i i i | | i 

i i i | | i | i i 

| 0-16 Lon IML, !А-%, А-6! 0-1 195-100195-100185-100160-90 
} | I CL-ML, i i i i | j 

i i i CL | | | i i i 
116-34 Ц.оаш------------ IML [A-4 | 0-1 195-100195-100185-95 160-75 
34-50 Loam, sandy iML, SM 1А-Н, А-2! 0-5 195-100195-100165-100130-90 
! | loam, fine i i i i i | i 

i | sand. i i | i i | i 

| i i | i i i i i 

i 0-8 |Loam----------- IML IA-U 0-1. 195-100195-100185-100160-90 
i 8-19 | Loam----------- IML (3-4 | 0-1 195-100;95-100/85-95 160-75 
119-60iLoam, silt IML, SM {А- Ч, А-2! 0-5 195-100195-100/65-100130-90 
! ! loam, sandy | 1 | | i | i 

| | clay loam. i | | i i | i 

i | | | } | i | р 

i i | i } i i H | 

| 0-8 jLoam------------ IML 1A-4 | 0-1 195-100195-100185-100160-90 
| 8-19jLoam------------ | ML iA-4 | 0-1 195-100195-100185-95 160-75 
119-60|Loam, silt loam, ML, SM 1А-4, А-2| 0-5 195-100195-100165-100130-90 
| | sandy clay | i i | i i | 

| | loam. | i | i i i | 

| i | i i | i i і 

| 0-16! оат------------ IML, 14-43, A-6! 0-1 195-100195-100185-100 160-90 
1 [i H CL-ML 1 1 1 1 | 1 

1 i 1 y 1 1 1 I 1 

| ! | CL i i i i i р 
116-3411.0ап------------ ML A-4 | 0-1 195-100195-100185-95 160-75 
34-60 Loan, sandy IML, SM iA-h, А-2| 0-5 195-100 195-100 165-100 30-90 
i I loam, fine i i i 1 i i р 

| i i i i i 

| i i i i i 
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Heimdal----------- 


23C*; 


60-7 


1 
t 
1 
1 
i 
ї 


95-100i95-100165-100130-9 


sandy clay 
i loam. 
1 
I 


19-60;Loam, silt loam, IML, SM 


8-19 |Loam-------===== ML 


t 
I 
' 
І 
1 
1 
1 
1 
1 
1 


5 
0 


160-7 
140-9 


195-100 195-100185-95 


fine sandyiML, SM 


loam, silt 


|Loams=========== | ML 
loam. 


OiLoam, 


' 
1 
1 
1 
1 
i 
1 
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Езпопа------------ 


24%; 


¦ 20-40 
<30 


180-70 
125-50 


DN 


fine SM, SC, 


Loam------------|iML, SM 


Sandy loam, 


Frame 
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sandy loam, 
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BENSON COUNTY AREA, NORTH DAKOTA 
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TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


Classification frag- Percentage passing 


| | clay loam, loami 
' 1 i 
t 1 1 


y I 1 1 1 
1 і 1 1 d 
Soil name and Depth! USDA texture | i iments | Sieve number-- ILiquid | Plas- 
map symbol | | | Unified | AASHTO 1» 3 | і | | I limit | ticity 
| 1 | i inches Ч i 10 1 HO | 200 |! | index 
| In | 1 | i Pet | | | Н T Pet | 
| | | i Е | i i i — 1 
1238, 123B*: | | | ! i ! ! | | ! | 
Cathay------------ i 0-9 [Loam------------ IML, CL, 13-13 | 0-5 285150 190-100! 175- 95 150- -95 | 25-35 | 5-10 
| | | CL-ML | } i i | | 
і 9-25iClay loam, loam ІСІ, {А-6 | 0-5 EN Y” 165-85 i 25-40 | 10-25 
25-60 LOam, clay loam IML, CL, |A-U, А-6! 0-5 (95-100:90-100185-95 160-75 | 25-40 ! 3-18 
i | | CL-ML | | | | Н } | | 
i | | | | | | | i i i 
124C#: i i i 1 i { | i i i i 
Heimdal----------- | 0-8 iLoam------------ ІМІ, 1А-4 i 0-1 195-100195-100185-100160-90 | 20-40 | NP-10 
| 8-191Loam------------ iML 1A-4 | 0-1 195-100,95-100,85-95 160-75 | 20-40 | NP-10 
119-60]Loam, silt loam, IML, SM 14-4, А-21 0-5 195-100195- 1001 65- 100:30-90 | 20-40 | NP-10 
| | sandy clay loam} i i i i | | i i 
| | i i i П i i | | | 
Sioux------------- | 0-9 iLoam------------ (ML, CL {А-Н, A-6! 0-5 195-100185-100170-90 155-75 | 30-40 | 5-15 
| 9-60iSand and gravel |GM, GP, 14-1 i 0 125-75 110-60 | 5-35 | 0-25 | 《25 | NP-5 
| i | SM, SP | i i | | i i i 
i | i i i i i i i i i 
125C*: i i i i | | i | i i | 
Heimdal----------- | 0-8 Very stony loam IMI. 14-4 i 1-15 195-100195-100185- 100160- 90 | 20-40 | NP=10 
| 8-191Loam------------ I ML A- | 1-10 195-100195- 100185- 95 160-75 | 20-40 | NP-10 
I19-60iLoam, silt loam,iML, SM, AU,; | 1-10 195-100195-100165-100130-90 | 15-40 | NP-15 
! | sandy clay loam} SC, CL | A-2, | | | i i | | 
1 1 1 1 1 | $ 1 1 П 
1 4 р 1 А-6 I 1 I | i 1 1 
i | } i i i | i t | | 
Emrick------------ | 0-16iVery stony loam {ML iA-h | 1-15 195=100195=100185-100160-90 | 20-40 | NP-10 
116-34 |Loam------------ IML 1А-4 | 1-10 195-100195-100185-95 160-75 | 20-40 | NP-10 
3-60 [ Loan, sandy IML, SM 1А-8, A-21 1-10 195-100195-100165-100130-90 | 20-40 | NP-10 
| | loam, fine | i i i | i | } i 
i I sand. i i i i i i i i i 
П Li П 1 1 1 1 t 1 1 1 
р 1 t ' 1 1 Е 1 1 1 1 
125F#: | | i i i | Н } i i i 
Heimdal----------- | 0-8 |Уегу stony loam {ML 1 4-4 | 1-15 195-100195-100185-100160-90 | 20-40 | NP-10 
| 8-191Loam------------ IML iA-u ¦ 1-10 195-100195-100185-95 160-75 | 20-40 | NP-10 
i19-60iLoam, silt loam, IML, SM, (4-4, | 1-10 195-100195- 100165- 100130-90 | 15-40 | NP-15 
i | sandy clay loam; SC, CL | A-2, i i i | i i | 
i i | | А-6 i | i | | i | 
i | р i ! i i | i i | 
Esmond------------ i 0-9 Very stony loam {ML 1А-4 | 1-15 195-100195=100185-95 160-75 | 20-40 | NP-10 
| 9-60|Loam, fine sandy|ML, SM | A-U | 1-10 195- 100195- 100170-100140-90 | 20-40 | NP-10 
i | 1oam, silt | | | i i i | i i 
| | loam. | i | | i i i | i 
i i i | i i | | i i i 
126---------------- | 0-13iLoam------------ ISM, ML 1А-4 | 0-1 190-100170-100155-75 140-70 1 20-40 | NP-10 
Fram 113-60|Sandy loam, finei3M, IA-2, A-N| 0-1 190-100170-95 145-70 125-50 | 15-30 | NP-10 
i | sandy loam, | SM-SC, | i i | | | i i 
| | loam. I SC ì i i i i | | } 
| i i i i i i } i i i 
127---------------- | 0-13iLoam------------ iML, SM iA-4 | 0-1 190-100/70-100/55-75 {40-70 | 20-40 | NP-10 
Fram 113-60|Sandy loam, fine|SM, SC, 14-2, А-В: 0-1 190-100170-95 145-70 125-50 | <30 | NP-10 
| ¦ sandy loam, | SM-SC i i | i h | i i 
| | loam. i i i i i i i } i 
1 1 + П 1 t 1 П 1 + , 
1 i 1 1 1 ї 1 і 1 1 1 
129*: | i | i i | i i | i i 
Colvin------------ 1 0-121Silt loam------- Ісі, 1А-6 i 0 | 100 i 100 190-100180-95 | 20-35 | 10-20 
112-8015116 loam, siltyiCL 1A-6, А-Т! O | 100 | 100 190-100180-95 | 20-50 | 10-30 
1 1 il 1 I y 1 
1 1 1 i ! О ! 
i i i | i i i 


See footnote at end of table. 
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3011 паше апа iDepthi USDA texture | i iments | ___ sieve number-- | Liquid Plas- 
map symbol i | I Unified | AASHTO | > 3 | i i i I limit | ticity 
| i | | “11008651 4 | 10 | 40 i 200 | i index 
Im | EE р T oT eu 
1 1 1 1 1 1 1 上 1 1 1 
149B--------------- | 0-21iLoamy fine sand {SM {А-2 i O | 100 | 100 150-80 115-35 | --- 1 NP 
Maddock 121-60!Loamy sand, ISM, SP-SMiA-2, А-31 0 | 100 195-100/60-95 | 5-35 | --- 1 NP 
+ 4 i 1 1 , 1 1 1 1 1 1 
UU a | d 4 4$. 4 v В 
| 1 запа. i i i | ! | i i i 
Ж 4 1 1 1 1 4 1 1 
1504 | EEE | 
Pits MEE | | | | | | | | 
y + 1 1 П 1 t 1 ! t 1 
1 1 1 1 1 1 1 1 1 D 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Absence of an entry 


Entries under "Erosion factors--T" apply to the entire 


> means more than. 
Entries under "Wind erodibility group" apply only to the surface layer. 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
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# See description of the map unit for composition and behavior characteristics of the map unit. 


SOIL SURVEY 


Absence of an entry 


> means more than. 


TABLE 16.--SOIL AND WATER FEATURES 


The symbol < means less than; 


indicates that the feature is not a concern] 


[The definitions of "flooding" and "water table" in the Glossary explain terms such as "rare," "brief," 
"apparent," and "perched." 


240 


я o u Ф 
о » > 12 
n Ф a o 
о © £ i 
o o . . . . . Ф - . 5 . . . . . o . . . . . . - * . 
ы е x = = = = 9 = = = = z = = = о = 2 3 3 = = = х х 
ы о о о о о о о о о о о о о о о о о о о о о о о о o 
8 o i - — Em d - = rl 4 - ч d 4 d “2 > 4 mi 4 4 - - “1 4 ч 
1 ' 1 1 , ! 1 ! 1 1 1 ! О 1 ! ! ! ! 1 t 1 1 ! ! 
im o I t ! 1 һ 1 1 1 1 1 ' 1 1 1 1 1 1 I 1 1 1 1 1 1 
o or 1 t ! 1 1 1 ! ' t 1 ! 1 ! 上 1 ! ! * 1 1 П ! ! 1 
+ © 1 1 t 1 1 1 1 1 1 1 ! 1 1 1 1 1 Q 1 , I 1 1 1 1 
E ow О 1 1 1 I 1 ' 1 1 1 1 ! i О О 1 T Li U 1 О 1 1 1 
n On a = = < = Бэ! < < < © < 1 с с a < 1 < £ < е < pe к 
— om 50 [7] 20 bû bO 80 ш 00 о a w z 0 шо d b0 x oo t0 bb ш є шо bO 
= с d — — — — ri ээн — 8 — o — rd — o “ч — rd mM 4 A 2 
> | m m u 工 T T T T т а = - u = a m (28) m m = m x = T 
Lou) ! ' ! 了 I 1 ! 1 1 
c 1 1 o 1 1 1 Ф o o o Ф Ф Ф 1 1 1 Ф 1 Ф o o o » Ф 
ADS [3 LI 4 1 4 ' ә > 42 > 42 > > ! Li у зә ! ж > 2 > > a 
+ ло 1 1 a 1 1 1 o mo a @ oO c c 1 ! 1 © 1 c e m iu q a 
оч О 3 — 1 ! О L — — — ь — — 1 1 1 — 1 L — ЫН ы ь ь 
ota = Evi o = £ < Ф Ф Ф Ф o o o Ew £ Evi o < Ф Ф Ф Ф Ф Ф 
BGO bo bû “о bo 00 no T к? T v TD o к> 50 50 bo о 50 T c ua 9 о о 
о ar і ч o а) "ч і о о о о о о о Ка) at ot o Ка! о о о о о о 
a. = T х т т T = = = = = = = a E T = m = = = = = = 
© = a < £ o с я SS c aA с = 
л a - 3 3 2 Ф 3 5 3 = 3 3 3 
£ [s] 2: > > > а > °з mac duo 93 > ~ 
ә 1 1 1 1 1 t 1 1 ! 1 ! 1 1 ! 1 1 ! ! ' 1 Ц ! 1 1 
中 5 = а ы — ы я ь 1 t L 1 1 5 о. ы > ! о. т 1 t П 1 1 
rd o LU Ф o. . Q. а) a 1 1 a 1 1 a Ф a o 1 o 1 1 1 I LI ! 
үс = > E = < ЕУ "з < < = Ui < = Nn 
o чә ә > > > ж 2 P + ә > > 42 
с с с с я = = с ж. = c c 
5. о Ф © o o o o Ф Ф o o o Ф Ф 
oj = к — с L L £ L ' ' 5. 1 П L L ы 5 Ц ы 1 1 1 [ ' П 
ә ка! e c u c a œ a ' 1 П ! o c E co t a ! 1 ! һ Ц 1 
м a Q. . a o, Q. Q. I 1 Q. 1 ! Q. a a Q. LI a L ' ! ! Ц 1 
a a o a o. o, о. a a n. a. a о. а, 
= < < en < - = < = = = < <= < 
е © © o o o о о о о о о uy о 
4 - - » . К . . : . . . . . 
工 2 e сэ TY = к^ N о © o © o o © cm == QW o = o o o o e e 
о. 42 Ц 1 1 1 1 Ц 1 id ۰ ! . ы 1 у 1 Ц * t ч s » » 
Ф 9 o o o o o o “o о o © o o wy o o AD o о о о © о wo 
a ٠۰ ۸^ ^ . A ^ . . . ^ A ^ ^ ^ ^^ 
= = = = 
> = = с 4 = 
[21 о 2 5 3 o 3 
= = - ыг > Le] > 
4 1 ! 1 1 1 1 1 1 1 1 1 ! ! 1 1 1 1 1 ! ! П 1 ! 1 
с ы о, 1 ы ы ы 1 I Ц 1 3 1 1 Li 1 1 ! ь ! ! ! ! ! ! 
o o. v 1 o. a cg 1 1 U ' 1 t 1 Uu 1 1 1 Q. , ! ! Ц ! ! 
z i v < ex > = 
t 1 T 1 1 1 
с 1 1 1 1 1 1 
o 1 ! 1 4 Li , 
d d 1 t t ! ! һ 
я ә ! ! ! 1 1 ! 1 1 ! 1 ' , 1 1 П 1 ' 1 1 ' 1 1 1 у 
kal mW t bal 1 U Li bad 1 ! ! 1 1 t 1 I 1 1 1 ! LI i 1 Ц ! ! 
ко) ы оо Ф 1 to bo o 1 ! H 4 ! ! 1 1 ! ! li 50 1 1 ' 1 1 һ 
о 3 с Bal с с à с 
о а о — o o ы о 
a 4 m 34 m m 4 
ш-------р---------.-------------------..----.........-.......---------------------------------------.----..--..21..-.--........-....--......-.....---... 
у * 1 ! ! ! ' 1 t 1 1 1 һ ! ! ! ! 1 I 1 1 1 , 
1 1 1 ! 1 F Ц 1 t ' ! ! т 1 1 1 1 1 t 1 1 1 1 
> ! 1 ! t 1 1 1 1 t 1 ! ! 1 1 t 1 1 1 1 1 I 1 ! 
o 1 1 t t 1 1 ! ! I 1 ! 1 1 V 1 Ц ! , t ' I ! 1 
c - 1 1 Ы 2 D 1 ! ! 1 1 1 1 ! ! 1 1 4 1 1 1 у 1 t 
vo £ 1 1 oc £ £ 1 1 1 1 1 1 Ц ! L 1 1 = П 1 ! ' ! ! 
з Ф U ! 2o o Ф 1 1 ' LI U ! ! ! 1 1 1 Ф 1 1 1 Li 1 1 
c 3 Li I E 3 3 t 1 1 V ! Li 1 1 1 1 ! 3 1 1 1 1 1 1 
vo c 9 o oe c g Ф Ф o Ф Ф Ф Ф o o o o cr vo w o Ф Ф Ф 
ь Ф ы с со Ф Ф = = я с с с с £ ь L = Ф = = = Я = я 
L L c o оо 5 — o o o o o o о о c 三 © — o o o o o o 
9 сə ш = Lu 9 = 之 = = = = = = LA о 之 1. 2 = = = = = 
10 
оч 
— d 3 a e а a 
чоо ^ a a < М. a m [as] m a а m a o o o [ae] м, Q m m e m m 
е 5, o o о o 
“f...... Á————-——————————— шах 
1 1 I t 1 1 ! т 1 ' 1 ! 1 ' ! 1 ! ! ! П 1 ! ! 1 
1 1 1 1 1 1 ' 1 1 1 Li 1 1 ' 1 1 О 1 ' 1 1 1 Y 1 
1 1 ! 1 ! ! ! 1 1 1 1 t t 1 1 1 ! 1 上 1 1 1 t 1 
© 1 ! ! 1 ! ! ! 1 1 1 ! ! 1 1 ! 1 ! ! 1 t 1 L 1 1 
с ! LI 1 1 ! ! ! 1 1 ! һ 1 1 1 ! 1 1 ' 1 ' 1 1 1 1 
0 ! ! t 1 Y ! 1 LI ! ! ! ! 1 ! r ! t I ' 1 ! ! 1 1 
o 1 1 1 1 ' ! 1 1 1 1 1 ! 1 1 1 ! 1 1 ! 1 1 Ц 1 1 
va 1 1 1 1 1 ' 1 I 1 П ss 4 1 Ц 1 1 1 1 1 1 1 ! t О ! 
EE 1 1 1 1 1 1 1 1 1 1 ж 1 1 ss: 1 1 1 1 1 1 ' 1 Ц ! I 1 
б > 1 ! 1 ' 1 o ! F 1 ! от 1 * | 1 1 1 u ! ! ! ! ! | 1 
en 1— 1 ! ! 1 tea 1 1 1 1 e! 1 or > bo іш ' 1 U 4 [m] U a О 
lem 1 ! іс рс tet 1 v) л 1 — A ! at a гы pc I 1 X LL © E ou o 
ro Lo o O 1 Ка) å ni 1 o o 3 vo U — 1 ы bo го t a o TD ә о o я 
чо іс гы is 2» (> 12 cu = .. С a ^£ v o o ic ia o (Хх — E + E =ч BE o 
ов үш һы ты реч ta 13 “o ь ж — Ф ж. n "UD = Ци! io 10 єє ... Са) ж 1 £ * — B 
n 10 IG 10 10 10 a ж > © ma > o 23 ж > aX 1 © ош ш 3 10 * E ЫН mo E ow л 
ра, 1. ix 1 ÛU 10 tec — 2) са am a ma са arn m цуг о>» coa DE — ш = NT ш MI tr] 
em т un t- eo a 一 - - - - - - - су QN N 


See footnote at end of table. 


241 


TABLE 16.--SOIL AND WATER FEATURES--Continued 


BENSON COUNTY AREA, NORTH DAKOTA 


с Ф Ф © o 
o تھ‎ > > > 
ч Ф тш o а 
л L L 5. ы 
о о . . . . . . . + + Ф . . . * . - . . Ф . . . + o . 
ь £ z = z z =z = = = = D 3 = z u * = = * 3 © = = Е = = х 
> o o o o o o o o o o o o o o o o o o o o o o o o o o o 
o o 4 4 - 4 st “1 - E 3 = 4 4 2 I 4 4 4 E! - = d 3 4 m = m 
ß e . mm rr en ta rere se mm سات‎ 
' ! ' ! ! 1 1 1 1 1 1 1 1 1 U ! 1 1 1 ! ! ! 
bd о 1 1 1 ! 1 ! ! t 1 1 1 І 1 1 t o o o o 1 1 1 1 1 1 1 
o vi 1 1 1 1 Ц ! ! 上 1 1 ' 1 1 1 I > B 2 + 1 ! + 1 1 1 1 
po 1 i 1 1 ' ' 1 ! 1 1 V ! ! i U e ao G c 1 1 t 1 1 1 1 
E ov U 1 ! ! О 1 1 1 О i 1 1 1 1 1 — £. ь ы t 1 ! 1 V 1 U 
nm O + = = 5 <= a 1 X 1 < < = = & X & o o o o £ 5 Evi ш = X a 
ч Om ab © o 0 0 2 c z шо ш bD E ù0 b0 ы o oO 2 о w w t b0 =) bo to 
ас 5? а) EE! ч O — o — оша rd — чч mM "A o о o Od ri - — wd йн 
э = m T x x= d = - T m = E T m T = = = = m = T = T T m 
a 1 1 1 t 1 1 , ' 1 1 1 Ц 1 f 
т 1 Ф vo Ф Ф ! o ! Ф o o 1 o v 1 ! ! ! t 1 t 1 1 o 1 Ф 
AH С t 42 > > > 1 > 1 ә 42 + 1 з > 1 1 1 1 1 1 ! I 1 дә ! ы 
+ uno ' aq «“ a a 1 [0] 1 m ” % 1 ag oO 1 1 1 1 1 т 1 1 t о 1 @ 
соч Lj ы — > ы 1 - 1 ы “ ы І ы — 1 1. ! 1 1 О 1 1 1 ш 1 — 
os» = v Ф Ф Ф Ц Ф Ц Ф u o ' o Ф 81 £ ы — а a S с е o £ o 
PMO ой © T о uo * ә х э © "o = ko) о bo bo bo b0 og 50 d 50 bo ua ос тј 
о 0 «rd o o o o o o o o o o o o o — ri чч T Ка) n Kal — o чч © 
F с. m = = = = 4 = 4 = = z 4 = = x= T T, T T T m T T = T = 
с я = с я À я ч 42 Гэ) 
n 3 3 3 5 3 3 5 3 o 5 
д > э > 3 ~ > > > o 
> 1 1 1 1 1 ' 1 LI ! 1 1 ! 1 Li ' 1 ! 1 t 1 1 1 1 1 ! 1 
Ф = a Ц 1 ! 1 1 ' һ 1 1 ы t ы 1 ! ы - 1 1 1 ы Qa ы > 1 L 
| o o , ! ! ! ! ! ' 1 ! a t o. 1 ! a ©. ! 1 1 o. o n o 1 . 
с = n = = = = = v = z ex 
e d ß cece re re cece 
> 42 > P ә 42 > ә» > + 
с o £ с с с е с с с 
ы TD o Ф Ф Ф Ф vo Ф Ф Ф Ф 
v £ ы 1 1 ! 1 1 ! 1 上 1 Кы ! ы 1 О > ы i 1 ! L ГЭ ь ь Ц ы 
> "i a 1 1 ! 1 1 1 1 ! ! o 1 bj ' 1 @ iu] 1 V 1 o o a e 1 c 
сі ж o. 1 1 上 1 1 1 ! ! О “ 1 Q. 1 1 a a 1 ! ! o. o. a e I a 
z a Ф o. o a a a o. a, o. 
< а. = = < < = - < < 
с|------Ы-----22----------..---..------------------------------1-----------------------------------1---------------------------------------------------- 
о о о о о о Па) o o o 
е c . 3 B - - ` . . . - 
1 > . » . . - 1 . 1 . . 1 " - 1 1 ї . 1 
o [CH e D kel © “vo © © wo o о = © n “o © o o © “o o Па) 1197 о о © цэ 
a A ^^ ^ А ^^ K ^ » ^ K A . 7 ^ ^^ , . ^ - 
сч mi o + + Q wt m 
ч 
т 3 
с “ә 
> ' 1 ' 1 1 ! M 1 1 і ) ! Ц t Ц ! ! ! ! 1 V 1 t 1 1 1 
я I H I Ц Ц 1 ! ' 1 1 1 1 ! ! 1 1 Ц 1 ! ! 1 1 ! үз 1 1 
o 1 t 1 1 1 t LI , 1 ! 1 1 ! ! 1 1 t 4 4 ' 1 1 1 о. 1 1 
> < 
1 
с 1 
о I 
* ! 
с 2 1 1 ! ! 1 1 һ t LI 1 1 1 1 ! ! ! 1 1 ! 1 1 1 1 ! 1 } 
ка) в 1 1 1 1 1 上 1 1 1 1 1 t 1 1 ! ! H Ц 1 Ц О 1 1 — 1 1 
TD ы ! ! ! 1 1 U LI О ! ! t t 1 ! 1 I ! V ! U 1 ! LI Ф ! 1 
o 5 “ч 
o e L 
сч m 
І.І------|------------------------------------------------------------------------------------------------------------------..-........-...................... 
1 1 1 1 1 ! у ! 1 ! 1 r 1 1 Ц 1 т 1 1 1 1 1 U 1 1 
$ 1 1 1 1 ! 1 1 1 , L 1 1 1 ! ! 1 1 ' 1 1 1 LI 1 1 
>» 1 1 1 1 1 1 1 1 1 ! ! ! 1 1 ! 1 1 1 ! 1 І + 1 — 1 ! 
o 1 ! ! 1 1 1 1 t 1 1 1 4 t Ц ! t 1 1 1 1 I ! 1 可 1 1 
= 1 ! ' 1 1 1 1 ! 1 1 1 1 1 ' 1 Н 1 1 1 1 1 H 1 = t 1 
o 1 % 1 1 ' ! ! ' 1 t 1 1 上 ! ! t t 1 1 1 ' r 1 o 1 t 
3 1 1 Н 1 t 4 т 1 Li 1 1 ' ' 4 1 ! 1 1 1 1 ' 1 * sed ' ' 
c Li U 1 1 1 1 1 1 1 ! t ' 1 LI 1 1 1 1 1 ! 1 1 ! n 1 U 
Ф Ф vo o o o Ф o Ф v o o v vo v Ф Ф Ф o o Ф Ф Ф Ф m o v 
ь £ £ £ = я = = с = < е с £ c я я с = = я = с с o я = 
ty o o o o o o o o о о о о о о о о о о o о о о о о о о 
= = = 之 = = = = = = = = = = = = = = = = = = = e = >= 
o 
Он 
£ 002 a A 
Too am m m en a = a = £n m a a aq m e m m ға m m en o м < m m 
med 5. ao < 
T 
1 % 1 1 1 1 1 ! 1 U ! П 1 1 1 1 ! 1 1 1 ! ! 1 ! ! LI 
1 ! ! t 1 ' t 1 1 1 I 1 1 1 1 1 1 t t 1 ' ! 1 ! ! V 
1 О 1 1 I 1 1 1 1 1 ! 1 el 1 1 1 1 上 t 1 1 1 у 1 1 у 
© 上 1 1 1 1 1 1 1 1 1 1 E ж 1 1 % 1 1 t 1 ' 1 1 1 1 ! 
= ! LI 1 1 1 1 1 1 t V ! U от 1 1 ! 1 1 , 1 1 1 ! 1 1 1 
Ga V 1 1 1 LI 1 1 1 ! 1 ' Ц = 1 ' 1 1 1 1 1 1 ! 1 ! % 1 i 
o ' Ц ! ! 1 1 ! 1 1 1 1 1 mi % H 1 1 1 1 1 ' 1 1 ! 1 1 
о с 1 1 ” 1 I 1 1 “ей t Ц 1 1 1 1 1 t 1 1 ! 1 t 1 1 ! 1 їч 1 
EE t ! жі ! ! 1 * | 1 1 1 LI 4 =i 1 у 1 1 ! 1 ' 1 1 1 1 іш 1 
o> 1 у ty ! t 1 ат 1 1 1 1 1 ж I р 1 t 1 1 1 1 1 1 1 1 го 1 
en 1 Li wi a t ! с | ! 1 1 1 1 ae “ч U RO cu О V ! 15 я 1 1 гс 1 
1 M Ac a TD U Am U n 1 іы Юю» FE © > vo я = = 1 го t 0 1 LE 1 с 
а 1 o = T с х Ф х Ф 1 O o mv ч tea o о G бі ! o ba го t3 1 o 
ч 69 E — “O Е — 2 з ~ с 3 еш v кс х TD Е 1% to .. о Е SB a I S 15 13 10 bag “со 
oe 4-9 ы * E Ба ж Е о * L o жш N 12 “о -а Ба) 10 1t ж L x ж ом ed bpm 15 lon tn 1 © жо 
N ж t Е aun Ф mn H og set av 3 mo Od ж Я o E> ге ma o со v 1 — o 12 10 on шы 
шаш ы омы = “O ш п t-m о om [ae] et ma = ш T — © NU NO I ern N rc ua om t— Le ov N Le 
[s] оғ оз N m m m са ar = E = = = = = wn юэ 


See footnote at end of table. 


SOIL SURVEY 


242 


TABLE 16.--SOIL AND WATER FEATURES--Continued 


= o 
o ә 
al Фф 
al Е 
o o 
— g 
£ o 
o o 
ty Me 
— T 
o о ч 
po 
“| oo 
n o2 
Mi on 
e = 
| > 
a 
а 
эс 
Pno 
соғ 
oro 
yuo 
o в 
а. 
n 
д 
m 
Ф с 
— o 
a = 
EN Басына 
ә 
ы ъч 
o я 
old 
c = 
= 
55 
"n < 
I| o 
© [pt 
ош 
а 
n 
= 
ә 
я 
o 
z 
є 
o 
A 
c| o 
HM| « 
o t 
o 5 
o a 
— 
(қ EEE 
> 
o 
c 
Ф 
2 
c 
Ф 
* 
п, 
го 
оч 
5 00 5 
ооо 
Dok 
= 


Soil name and 
map symbol 


52B*: 


Lou. 


Low------ Moderate 


.0-6.0Apparent !Apr-Oct ! Moderate 
1 


None-------- 


1 
I 
П 
i 
(i 
1 
i 
П 
1 
1 
і 
1 
i 
' 
a 
3 
1 
1 
1 
П 
1 
П 
1 
! 
! 
1 

1 
П 
上 
! 

1 

' 
1 
р 
1 

П 

I 

1 

| 

上 
| 

П 

1 

1 

1 
i 

1 


1 
1 
П 
[ 
! 
i 
! 
1 
| 
D 
I 
1 
1 
1 
р 
I 
' 
1 
1 
i 
1 
1 
П 
1 
1 
1 
! 
! 
1 
i 
П 
I 
1 
D 
А 
1 
t 
1 
1 
' 
П 
1 
4 
1 
П 
1 
' 
1 
1 
i 
1 
I 
1 
1 
р 
1 
1 
I 
1 
1 
П 
1 
1 
1 
4 
t 


Egeland--------- 


Low. 


1 
1 
1 
D 
П 
І 
1 
| 
| 
I 
1 
1 
П 
1 
П 
1 
' 
| 
1 
I 
à 
1 
П 
1 
1 
t 
i 
П 
і 
! 
! 
' 
1 
1 
І 
1 
| 
! 
1 
1 
1 
! 
ї 


Moderate 


- None-------- 


53--------------- 


Hecla 


Low. 


Moderate 


Мопе-------- 


54B*, 58%; 
Hecla------------ 


3.0-6.0|Apparent і Арг-Осї Moderate 
4 


ILOW-----— Moderate !Low. 


1 
4 


>6.0 


None-------- 


Maddock---------- 


Low. 


Low------iModerate 


>6.0 


None-------- 


Maddock---------- 


59B* 


1 
3.0-6.0|ApparentApr-Oct Moderate !Moderate 
1 


Low. 


None-------- 


Нес1а------------ 


Low. 


Low------|iModerate 


1 
1 
{ 
i 
1 
1 
П 
1 
I 
1 
1 
1 
1 
1 
[ 
1 
1 
1 
1 


o 
о 
^ 


None-------- 


59D-------.------- 


Maddock 


Low. 


Low------ Moderate 


o 


o 
^ 


None-------- 


61, 618----------- 


Renshaw 


Low. 


Moderate 


Low------ 


o 


© 
^ 


None-------- 


63, 638, 63C------ 


Brantford 


iHigh-----iLow. 


2.5-5.0|Apparent !Sep-Jun!Moderate 
1 


High-----|Low. 


Low. 


IHigh-----!High----- 


ApparentiNov-Jul 
Li 


Lo 


Low------iModerate 


Lo 


Moderate 


Low------ 


1 
П 
1 
В 
i 
1 
! 
n 
i 
1 
1 
t 
t 
1 
1 
1 
t 
1 
t 
1 
1 
1 
I 


1 
' 
1 
i 
1 
1 
1 
1 
I 
1 
i 
( 
I 
П 
1 
i 
1 


1 
t 
H 
1 
1 
П 
à 
i 
' 
1 
! 
1 
t 
[ 
П 
1 
1 
1 
! 
! 
р 
І 
П 
1 
| 
1 
i 
1 
( 
1 


^ 


.0 


“o 
^ 


High-----iLow, 


1 
! 
1 
1 
1 
і 
1 
П 
上 
1 
і 
1 
1 


4.0-6.01ApparentiApr-JuniModerate 


i 
26.0 | --- 


Moderate. 


iHigh----- 


Moderate 


1 
i 
1 


High----- Moderate. 


n 
П 


3.0-6.0jApparent Mar-Jun!Moderate 


High-----iModerate. 


3.0-5.0fApparent |Apr=Jun!Moderate 
t 1 1 


None------- 


64--...-----.--... 


Divide 


None------- 


65, 65B----------- 


Vang 


Rare-------- 


856% 67 


Marys I and 


None-------- 


None-------- 


None-------- 


None-------- 


None-------- 


None-------- 


' 
1 
i 
! 
1 
! 
i 
! 
! 
t 
! 
П 
i 
1 
1 
' 
1 
1 
I 
1 
i 
| 
1 
! 
Д 
1 
! 
t 
1 
1 
1 
1 
Д 
1 
' 
1 
! 
і 
1 
! 
1 
I 
! 
1 
! 
1 
1 
t 


68B--------------- 


Arvilla 


70B--------------- 


Binford 


T1*, 71B#: 


Збуеа----------.-. 


Cresbard--------- 


73*: 


Larson----------- 


Cathay----------- 


中 Ф «o 
> ә > 
c © c 
ы ь “ 
o Ф Фф 
о 79 ә 
о о о 
= = = 
k 1 1 
І ! 1 
1 t 1 
! 1 ! 
! ! ! 
= 5 ы 
50 b0 50 
mM HM — 
T = T 
Ф Ф 中 
ә > > 
w ae т 
ы с БЭ 
Ф Ф Ф 
о ч v 
o o o 
= = = 
я 
3 
5 
4 ' l 
1 V о, 
! ! Ф 
nN 
2 
с 
Ф 
! ! ы 
1 1 «e 
! ! o. 
o. 
= 
o 
o o = 
. . 1 
о © o 
^ ^ 
я 
5 
- 
! 1 ! 
! 1 ш 
! 1 © 
= 
o 
ә 
1 3 . 
! 1 Ga ой 
! ! oc 
о 
Lo 
a 
' 1 
1 1 
1 1 ч 
1 ' o 
1 t с 
! 1 о 
! 1 "ч 
t 1 л 
Ф Ф «“ 
с я o 
o o o 
= = © 
а а а 
' ! ! 
1 1 ' 
1 1 f 
1 ! ! 
! ! ! 
! 1 ' 
1 1 ! 
1 1 1 
1 О 1 
1 Li 1 
! c 1 
ы о 1 
3 я 1 
“о ts 
x > L 10 an 
anes “ч 1 > * 
FO = me oo 
t- t- - 


Oct-JuniHigh-----|High-----|Low. 


[Apparent! 
П П 
Н | 
1 1 


П 
1 
П 
| 


Rare--------jBrief-----lApr-Jun!4.0-6.0 


B ] 
i 
i 


LaDelle 


o 

БЭ 

m 

— 
中 
3 a 3 
о. о о 
4 = 4 
1 I 1 
1 1 1 
1 1 һ 
1 ' 1 
1 1 1 
= Evi £ 
50 bo bo 
mM ب‎ 
T T = 
1 
1 Ф Ф 
! > 42 
' «c a 
1 Ын ы 
< Ф Ф 
ы) о o 
Ка) о о 
ж = = 
= я 
5 > 
> "> 
1 1 Ц 
о L т 
о Q. 1 
O = 
> > 
я = 
o o 
ы ы Ц 
0 e 1 
а. o, , 
A a 
= < 
о о 
© > o 
1 1 E 
e Le] © 
. . л 
= 
я 
5 
21 
П + ' 
ь 1 i 
a 1 1 
E 
1 
Ц 
i 
1 
! 1 ! 
— ! 1 
o ! 1 
ээ 
5. 
a 
1 ! 1 
! 1 1 
1 1 ! 
1 1 I 
1 1 1 
1 ' 1 
1 t П 
V 1 1 
Ф Ф Ф 
ы с с 
ae o o 
о = = 
ea a m 
1 1 П 
1 1 1 
О ! t 
, Li 1 
1 I 1 
1 1 1 
1 1 Ц 
1 1 , 
' 1 ! 
! я ! 
Ф Ф ! 
下 Ф bc 
~ © o 
Ф — pc 
a o 1 5 
> a £n cg 
m < Na 

oo 


TE 


See footnote at end of table. 


243 


BENSON COUNTY AREA，NORTH DAKOTA 


TABLE 16.--SOIL AND WATER FEATURES--Continued 
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See footnote at end of table. 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


BENSON COUNTY AREA, NORTH DAKOTA 


TABLE 17.--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates that the soil is a taxadjunet to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series] 


Soil name 


Family or higher taxonomic class 


Borup 
Bottineau 
Brantford-------- --------- | 


Maddock== 2... 
Marysland----- 
Minnewaukan--- -------- | 


Miranda Variant----------- | 
Оуег1у------------ -------- | 
Рагпе11--- 
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Fine-loamy, mixed Pachic Udic Haploborolls 

Fine, montmorillonitic Glossic Udic Natriborolls 

Fine and loamy, montmorillonitic and mixed, frigid Aquents 
Sandy, mixed Udic Haploborolls 

Fine-loamy, mixed Udic Haploborolls 

Fine-silty, frigid Aeric Calciaguolls 

Sandy, mixed Udic Haploborolls 

Coarse-silty, frigid Typic Calciaquolls 

Fine-loamy, mixed Udic Argiborolls 

Fine-loamy over sandy or sandy-skeletal, mixed Udic Haploborolls 
Fine-loamy, mixed Udorthentic Haploborolls 

Fine-loamy, mixed Glossic Udic Natriborolls 

Fine, montmorillonitie Udic Natriborolls 

Mixed, frigid Typic Udipsamments 

Sandy-skeletal, mixed Udorthentic Haploborolls 

Fine-silty, frigid Турїс Calciaquolls 

Fine, montmorillonitic Glossic Udic Natriborolls 

Fine-loamy, mixed Pachic Udic Haploborolls 

Sandy over loamy, mixed Udorthentic Haploborolls 

Fine-loamy over sandy or sandy-skeletal, frigid Aeric Calciaguolls 
Coarse-silty, mixed Udic Haploborolls 

Loamy-skeletal, mixed Udic Haploborolls 

Coarse-loamy, mixed Udic Haploborolls 

Coarse-loamy, mixed Pachic Udic Haploborolls 

Coarse-loamy, mixed Pachic Udie Haploborolls 

Coarse-loamy, mixed Udorthentic Haploborolls 

Fine, montmorillonitic, frigid Vertic Haplaguolls 

Fine-loamy over sandy or sandy-skeletal, mixed Pachie Udie Haploborolls 
Sandy, mixed, frigid Typic Haplaguolls 

Coarse-loamy, frigid Aeric Calciaguolls 

Coarse-silty, mixed Pachic Udic Haploborolls 

Coarse-silty, frigid Aeric Calciaquolls 

Fine, montmorillonitie (calcareous), frigid Vertic Haplaquolls 
Fine-silty, mixed Udic Haploborolls 

Fine-loamy, frigid Aeric Calciaguolls 

Sandy, mixed Aguic Haploborolls 

Fine, frigid Typic Calciaguolls 

Coarse-loamy, mixed Udic Haploborolls 

Fine-silty, mixed Cumulic Udic Haploborolls 

Fine, montmorillonitic (calcareous), frigid Typic Fluvaquents 
Fine-silty, mixed (calcareous), frigid Cumulic Haplaguolls 
Fine-ìoamy, mixed Udic Natriborolls 

Coarse-loamy, mixed Udic Natriborolls 

Sandy, mixed Udorthentic Haploborolls 

Fine-loamy over sandy or sandy-skeletal, frigid Typic Calciaguolls 
Mixed, frigid Typic Psammaguents 

Fine-loamy, mixed Leptic Natriborolls 

Fine, montmorillonitic Leptic Natriborolls 

Fine-silty, mixed Pachic Udic Haploborolls 

Fine, montmorillonitic, frigid Typic Argiaguolls 

Fíne-silty, mixed (calcareous), frigid Cumulic Haplaguolls 
Fine-loamy over sandy or sandy-skeletal, mixed Udic Haploborolls 
Fine, montmorillonitic, frigid Typic Natraguolls 
Sandy-skeletal, mixed Udorthentic Haploborolls 

Coarse-loamy, mixed, frigid Typic Natraguolls 

Fine-loamy, mixed Pachic Udic Haploborolls 

Fine, montmorillonitic, frigid Argiaguic Argialbolls 

Sandy over loamy, mixed Udorthentic Haploborolls 

Fine-loamy, frigid Туріс Caleiaquolls 

Fine-loamy over sandy or sandy-skeletal, mixed Pachic Udic Haploborolls 
Coarse-silty, mixed Udorthentic Haploborolls 
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SOIL LEGEND 


SOILS FORMED MAINLY IN GLACIAL TILL ON UPLANDS SOILS FORMED IN LACUSTRINE AND EOLIAN SEDIMENT 
шилээ > un ar теин pen gle مار ای‎ Y абе мтр" bden: D ly level to rolli 
T.156N well drained to somewhat poorly drained, medium textur ock—Hecla—Embden: Deep, nearly level to rolling or 
2 > soils formed т loam and sandy clay loam glacial till (8 | strongly sloping, well drained and moderately well drained, 
Ё = Heimdal—Emrick—Esmond: Deep, nearly level to very steep, moderately аа ‚шо and 552 korene formed 
2 | a * 5 ЕШ well drained and moderately well drained, medium textured in sandy eolian or outwash materials and lacustrine sediment 
o d 925 Kr il soils formed in loam and sandy clay loam glacial till Overly—Bearden—Fargo: Deep, level to gently sloping, mod— 
Emrick—Cathay—Larson: Deep, nearly level and gently ЕСЕ erately well drained to роогіу drained, medium textured and 
13 GR rar х sloping, moderately well drained and somewhat poorly drained, e ийн formed in silty, clayey, and 
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SYMBOL 


SOIL LEGEND 


UNITED STATES DEPARTMENT OF THE INTERIOR, BUREAU OF INDIAN AFFAIRS. 
BENSON COUNTY AREA, NORTH DAKOTA NORTH DAKOTA AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES SPECIAL SYMBOLS FOR 


Symbols consist of numbers or a combination of numbers and letters; for example, 45, 63, 110B, and SR ans Pur 


125C. The number designates the kind of soil or miscellaneous area. The letters B, C, D, E, and F 


BOUNDARIES MISCELLANEOUS CULTURAL FEATURES 


following the numbers indicate the class of slope. Symbols without a slope letter are used for level 


or nearly level soils, The soil names listed without a slope designation are for level (0 to 1 percent) 


National, state or province Farmstead, house ESCARPMENTS 
(omit in urban areas) 


soils, The miscellaneous areas and units named at a category above the series level are listed 


without a slope designation and may have a considerable range of slope. 


NAME 


Parnell silty clay loam 

Fargo silty clay loam 

Hegne silty clay 

Colvin silt loam 

Colvin silt loam, wet 

Rauville silt loam 

Svea—Barnes loams, 1 to 3 percent slopes 
Barnes-Svea loams, 3 to 6 percent slopes 
Barnes—Buse loams, 6 to 9 percent slopes 
Barnes—Buse loams, 9 to 15 percent slopes 
Svea-Hamerly loams, 1 to 3 percent slopes 
Svea-Hamerly loams, 3 to 6 percent slopes 
Vallers loam, saline, 1 to 3 percent slopes 
Vallers loam 

Buse loam, 15 to 25 percent slopes 

Tonka silt loam 

Emrick-Heimdal loams, 1 to 3 percent slopes 
Heimdal—Emrick loams, 3 to 6 percent slopes 
Heimdal—Esmond loams, 6 to 9 percent slopes 
Fram—Emrick loams, 1 to 3 percent slopes 
Esmond—Heimdal loams, 9 to 15 percent slopes 
Esmond—Heimdal loams, 15 to 25 percent slopes 
Esmond—Sioux loams, 9 to 25 percent slopes 
Barnes-Sioux loams, 3 to 9 percent slopes 
Barnes-Sioux loams, 9 to 15 percent slopes 
Barnes—Buse very stony loams, 6 to 25 percent slopes 
Towner fine sandy loam, 1 to 6 percent slopes 
Dickey fine sandy loam, 6 to 9 percent slopes 
Embden-Heimdal complex, 1 to 3 percent slopes 
Embden—Heimdal complex, 3 to 6 percent slopes 
Embden—Heimdal complex, 6 to 9 percent slopes 
Overly silty clay loam, 1 to 3 percent slopes 
Gardena silt loam, 1 to 3 percent slopes 
Gardena—Eckman silt loams, 3 to 6 percent slopes 
Eckman—Zell silt loams, 6 to 9 percent slopes 
Glyndon silt loam 

Bearden silt loam 

Borup silt loam 

Fossum fine sandy loam 

Great Bend silt loam, 3 to 6 percent slopes 
Embden—Egeland fine sandy loams, 1 to 6 percent slopes 
Hecla fine sandy loam, 1 to 3 percent slopes 
Hecla-Maddock fine sandy loams, 3 to 6 percent slopes 
Hecla-Maddock loamy fine sands, 1 to 3 percent slopes 
Maddock-Hecla loamy fine sands, 3 to 6 percent slopes 
Maddock loamy fine sand, 6 to 15 percent slopes 
Renshaw loam, 1 to 3 percent slopes 

Renshaw loam, 3 to 6 percent slopes 

Brantford loam, 1 to 3 percent slopes 

Brantford loam, 3 to 6 percent slopes 

Brantford loam, 6 to 9 percent slopes 

Divide loam, 1 to 3 percent slopes 

Vang loam, 1 to 3 percent slopes 

Vang loam, 3 to 6 percent slopes 


SYMBOL 


66 
67 


County or parish Church Bedrock vvvvvvvvvvvvvvvvvvvvvy 
(points down slope) 


Minor civil division School Other than bedrock r 
(points down slope) 


Reservation (national forest or park, Indian mound (label) SHORT STEEP SLOPE 
state forest or park, 
and large airport) —-— Located object (label) GULLY 


NAME 


Marysland loam 
Marysland loam, wet 


Arvilla sandy loam, 1 to 6 percent slopes Land grant ” Tank (label) DEPRESSION OR SINK 
Binford sandy loam, 1 to 6 percent slopes 


Svea-Cresbard loams, 1 to 3 percent slopes Limit of soil survey (label) Wells, oil or gas SOIL SAMPLE SITE 
Svea—Cresbard loams, 3 to 6 percent slopes (normally not shown) 


Larson-Cathay loams, 1 to 3 percent slopes Field sheet matchline & neatline Windmill MISCELLANEOUS 
Cavour-Miranda complex, 1 to 6 percent slopes 
Ryan silty clay 

LaDelle-Aberdeen silt 104т5 

Darnen loam, 3 to 6 percent slopes 

LaDelle silt loam 

Lamoure silt loam 

LaDelle silt loam, channeled 


Grano silty clay LAND DIVISION CORNERS Gumbo, slick or scabby spot (sodic) 
Parnell and Lallie soils, ponded (sections and land grants) 


Sioux gravelly loam, 1 to 9 percent slopes ROADS WATER FEATU RES Dumps and other similar 


Sioux gravelly loam, 9 to 25 percent slopes non soil areas 

Coe shaly loam, 1 to 9 percent slopes Divided (median shown DRAINAGE Prominent hill or peak 

Coe shaly loam, 9 to 25 percent slopes if scale permits) 

Claire loamy coarse sand, loamy substratum, 1 to 9 percent slopes Other roads Perennial, double line Rock outcrop 

Lallie loam (includes sandstone and shale) 
Lallie loam, saline 

Lallie loam, wet 

Minnewaukan loamy fine sand, 1 to 3 percent slopes 
Aquents 

Aastad—Bottineau loams, 3 to 6 percent slopes 
Edgeley Variant loam, 15 to 60 percent slopes 
Bottineau loam, 6 to 9 percent slopes 

Bottineau loam, 9 to 15 percent slopes 

Aberdeen silty clay loam 

Fram—Cathay loams, 1 to 3 percent slopes 
Emrick-Cathay loams, 1 to 3 percent slopes 
Emrick—Cathay loams, 3 to 6 percent slopes 


Heimdal—Sioux loams, 3 to 9 percent slopes RAILROAD LAKES, PONDS AND RESERVOIRS Glacial till spot 
Heimdal—Emrick very stony loams, 1 to 9 percent slopes 


up to two acres in size 
Heimdal—Esmond very stony loams, 9 to 40 percent slopes ھچ‎ 
4 POWER TRANSMISSION LINE €—— Perennial SED 

Fram loam, saline, 1 to 3 percent slopes 


Fram loam, 1 to 3 percent slopes 

Colvin and Borup silt loams, saline 

Miranda Variant loam, 3 to 15 percent slopes 
Fordville loam, 1 to 3 percent slopes 
Borup—Vallers complex, 1 to 3 percent slopes 
Miranda—Larson complex, 1 to 3 percent slopes 
Stirum loamy fine sand 

Svea—Buse loams, 3 to 6 percent slopes 
Embden—Letcher fine sandy loams, 1 to 3 percent slopes 
Hamerly—Cresbard loams, 1 to 3 percent slopes 
Hamerly—Cresbard loams, 3 to 6 percent slopes 
Grano silty clay, saline 

Hamerly—Tonka loams, 0 to 3 percent slopes 
Maddock loamy fine sand, 1 to 6 percent slopes 
Pits, gravel 


AD HOC BOUNDARY (label) Kitchen midden Blowout 


Small airport, airfield, park, oilfield, р Clay 5ро! 
cemetery, ог flood pool Dede 
STATE COORDINATE TICK Gravelly spot 


Trail Perennial, single line Saline spot 
ROAD EMBLEMS & DESIGNATIONS Intermittent Sandy spot 
Interstate Drainage end Severely eroded spot 
Federal Canals or ditches Slide or slip (tips point upslope) 
State Double-line (label) вама Stony spot. very stony spot 


County, farm or ranch Drainage and/or irrigation . Shale spot 


(normally not shown) Com X v 
PIPE LINE Intermittent eT --- 
(normally not shown) 
FENCE . . - MISCELLANEOUS WATER FEATURES 
(normally not shown) 


LEVEES Marsh or swamp 


D 


Without road e р Spring 
With road = - Well, artesian 
With railroad Well, irrigation 
DAMS Wet spot 
Large (to scale) 
Medium or small 
2ITS 


Gravel pit 


Mine or quarry 
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